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P  R  E'F  A  C  H. 

r 

AViNG  laid  the  Foundation  of  the 
Mathematicks  in  the  Firffc  Vo* 
lume  ;  1  now  prefent  you,  in  par- 
ticular,  with  each  part  of  the 
wonderful  Edifice,  which  the  Mind  of  Man 
has  erefted  to  be  the  Palace  of  his  Reafon, 
by  which  he  commands  all  the  Arts,  all  the 
Sciences,  and  all  the  Circumftanees  of  Life, 
Arithmetic %  which  makes  the  firft  part  of 
this  Volume,  is  undoubtedly  the  moft  Ex- 
tenfive,  the  moft  NecefEry,  and  the  moft 
Subtile  of  all  others.  It  is  the  moft  exten- 
five,  becaufe  its  Subject  is  infinite,  and 
whatever  limits  you  let  to  its  Figures,  it 
ftili  goes  beyond  ;  and  whatever  divifions 
are  made  of  its  Individuals,  it  ftili  finds  out 
degrees  of  advancing  its  Fractions  to  Infi¬ 
ni:}'.  It  is  the  moft  ufeful  and  neceflary, 
becaufe  it  is  moftly  ufed  in  Trade  and  Com¬ 
merce,  and  without  it,  the  Operations  of 
the  other  parts  wou’d  be  defective  and  un¬ 
certain  ;  and  if  once  you  underftand  it 
throughly,  together  with  the  Elements  of 
Euclid ,  you  may  affure  your  fell,  that  you, 
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at  the  fame  time,  poflets  almoft  all  the  other 
parts  of  theMaf  hematics.  Laftly  ,’tis  the  moft 
iubtile,  becauie  it  goes  beyond  the  Power  of 
Nature;  it  finds  more  than  the  greateft  num¬ 
ber  poffifale,  and  lefs  than  an  Unit  ;  it  makes 
Figures,  which  Nature,  as  fruitful  asfheis, 
cannot  produce  ;  and  if  the  Imagination  dif- 
en gages  it  felt  from  Nature  and  Matter,  in 
order  to  make  Geometrical  Enquiries,  and, 
with  more  exaftnefs,  to  meafure  Lines,  Sur¬ 
faces,  and  Solids,  the  Mind  is  rais’d  by 
Arithmetic,  above  Imagination  it  felf  ;  it 
forms  Figures  which  imagination  carinct 
conceive,  it  doubles  Solids,  it  triples  them, 
it  increafes  and  multiplies  them  ad  infinitum , 
and  infinitely  beyond  the  force  of  Imagina¬ 
tion.  Nor  do  Ï  believe  that  pure  Intelli¬ 
gences  can  poflèfs  a  more  extenfive  degree 
of  Knowledge  than  that  of  Arithmetic, 
tho’  they  may  penetrate  its  Subtilti.es  more 
caff  y  than  we,  and  dive  farther  into  its  ie- 
cret  recedes. 

Arithmetic  has  this  in  particular,  that 
you  may  find  in  each  of  its  Operations  that 
Perfection  which  is  vainly  fought  for  in  the 
whole  Circle  of  the  other  Arts.  No  Palace, 
for  in  (lance,  was  ever  feen  fo  beautiful  or 
regular,  but  another  might  be  form'd,  at 
Seaft  in  the  Imagination,  far  beyond  it,  for 
Beauty  and  Regularity  :  No  Picture  or  Sta¬ 
tue,  was  ever  îo  perfeflr,  but  a  more  perfeft 
one  might  be  conceived  ;  No  Harmony  was 
ever  fo  well  concerted,  but  that  vve  Some¬ 
times 
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times  meet  with  what  is  Hill  more  touching, 
and  capable  of  giving  a  fuller  Satisfaction 
to  the  Senfe  we  have  of  that  Pleasure:  Yet 
this  is  no  difcouragement  to  the  Study  of 
Archite&ure,  Painting,  Sculpture  andMufic. 
We  think  our  (elves  happy  if  we  can  attain 
to  fome  refemblance  of  tliofe  who  are  Ma¬ 
tters  ïo  their  way  ;  and  if  we  arrive  to  their 
pitch,  we  flatter  our  felves*  that  we  have 
acquired  a  Reputation,  which  amply  rewards 
all  the  Pains  we  have  been  at.  Arithmetic 
is  an  Art  moi t  'Lileral  than  all  the  reft,  for 
it  makes  ready  Payment  for  our  Diligence,  in 
that  it  inftandy  gives  the  ■Dcmonftration  of 
its  Operations,  and  fets  no  Letton,  which 
does  not  at  the  fame  time  difpiay  the  per¬ 
fection  obits  Secrets. 

Laftly,  Whatever  beauty  there  is  in  Arith¬ 
metic,  or  any  other  of  the  Mathematical 
Sciences,  it  is  certain,  that  thofe  who  apply 
themfeives  to  Inch  Studies,  always  propofe 
two  Ends  ;  one  to  underftand  things  which 
raife  and  perfect  the  Mind,  and  the  ether 
to  learn  Rules,  which  tho1  in  themfeives  ab- 
ftrafted,  yet  are  rendred  very  ufeful,  when 
applied  to  any  Subject.  As  it  is  true,  that: 
'all  who  undertake  the  Study  of  Arithmetic, 
have  fome  other  fenfifate  Object  in  view,,  as 
Trade  and  Commerce,  Meftfurations,  and 
in  fhort,  ail  things  neceflary  to  Civil  Life, 
which  have  not  an  infinite  Subject  ;  fo  like- 
wife  it  is  true,  that  in  refpeft  to  them,  exs 
Computations  may  be  made,  and  thus 
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Arithmetic  may  be  underftood  to  perfeôion 
in  regard  to  this  fécond  and  principal  End 
propofed,  and  its  Rules  advanc’d  to  the  ut- 
mofl  degree  of  Exa&nefs. 

The  fame  might  be  faid  of  Trigonometry, 
which  is  the  fécond  Part  of  this  Volume; 
F lato  faid,  that  Arithmetic  and  Trigonometry 
mere  the  two  Wings  on  which  the  Mind  of  Man 
mounted  it  felf  to  the  Heavens.  I  have  ta¬ 
ken  care  not  to  clip  and  feparate  thefe  two 
Wings,  nor  leave  the  Mathematician,  whom 
I  wou’d  inftruft,  till  I  have  made  him  ca¬ 
pable  of  carrying  his  Eye  up  to  the  Heavens, 
to  meafure  all  the  Motions  there,  and  un- 
derftand  that  Harmony,  wherein  confift, 
according  to  the  Platomfis,  the  Joy  and 
Happinefsof  Beings  feparated  from  Matter. 

’Tis  by  Trigonometry  only,  that  the  Cau- 
fesof  thePhænomena’s  and  Changes  which 
happen  in  the  Univerfe,  can  with  any  cer¬ 
tainty,  be  difcover’d  ;  which  Caufes  depend 
folely  on  the  Figure  and  Motion  of  the  World, 
and  its  Parts,  nor  can  any  one  arrive  at  the 
Knowledge  of  the  Motions  of  the  Cœleftial 
Bodies,  but  by  that  of  the  moft  fimple  Fi¬ 
gures,  which  are  Triangles,  where  Menfu- 
ration  is  taught  by  Trigonometry.  By 
whofe  aflifiance  Engineers  meafure  acceffi- 
ble  and  inacceflible  Diftances,  and  make 
their  Levels  for  conveying  Water.  Geo¬ 
graphers  meafure  the  Diftances  of  Places  fl- 
tuated  on  the  Surface  of  the  Earth  ;  Aftro- 
nomers,  the  Diftances  of  Stars,  whole  Lon- 
i  ’  *'  gitude 
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gitude  and  Latitude  are  known  :  The  Art 
of  Navigation  depends  entirely  on  Trigono¬ 
metry  :  And  in  Dialling,  Sun  and  Moon 
Dials  are  defcrib’d  on  all  torts  of  Planes  with 
all  poflible  exactnefs,  the  length  of  the 
Lines,  and  the  quantity  of  the  Angles,  all 
by  a  Trigonometrical  Computation  :  In 
Fortification  it  is  exceeding  ufeful,  for  the 
laying  down  of  a  Plan  on  the  Ground, 
whofe  Draught  is  already  defcrib’d  on 
Paper. 

Laftly,  The  Ufeful nefs  of  Trigonometry 
is  to  great,  in  all  parts  of  the  Mathema- 
ticks,  that  it  is  in  a  manner  impoffible  to 
live  without  it,  and  the  raoft  important  and 
ufeful  parts  of  Knowledge  wou’d  be  utterly 
loft,  if  Mankind  were  ignorant  of  it. 
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A  rithmetick 


SINCE  Arithmetic k  is  generally  neceffary  in  all  the 
Parts  of  the  Matbematickj ,  as  alto  in  all  other 
Sciences,  and  almoft  in  all  Arts,  becaufe  it  makes 
up  the  principal  Bufînefs  of  Mankind,  who  fo  ufc® 
fully  apply  it  to  the  Affairs  of  Civil  Life  ;  and  fïnce 
the  Infallibility  of  its  Principles,  and  the  Evidence  of  its 
Demonftrations  makes  it  to  be  efteem’d  the  chief  Part  of 
Mathematic  kj.  %  it  well  deferves  we  Ihou’d  here  give  it  the 
precedence,  and  begin  with  the 


DEFINITIONS» 

I. 

Arithmetick  is  a  Science  which  has  for  its  0bfe£l  Dîjcreéî 
Quantity^  that  is  to  fay,  Numbers,  confidering  the  Proper¬ 
ties  thereof,  teaching  us  to  add  them  together,  and  this  is 
call’d  Addition  ;  to  fubftraéfe  a  lefs  Number  from  a  greater 
Subflrattion:  To  multiply  them  together,  which  is  call’d 
Multiflication  •  And  to  divide  them  by  one  another,  which 
is  call’d  Vivifions  In  a  word,  it  is  what  teaches  uS  the 
manner  of  making  e*a&  Computations* 

Arithmetic 4,  is  divided  into  Speculative ,  which  confiders 
Number  and  its  Properties  ^abfolutely  :  And  into  Vra&ical 9 
which  teaches  the  Ufe  and  Practice  of  Numbers,  that  is  to 
fay*  how  to  perform  readily  all  forts  of  Calculations.  Tbit 

A  thértf* 
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therefore  is  what  we  intend  to  treat  of  in  the  following* 
Difcourfe. 

II. 

Number  is  what  expreffes  the  Quantity,  that  is  to  fay,  the 
Multitude  of  fevôral  things  of  the  fame  Kind  :  So  that  to 
number  or  reckon  is  to  gather  up  feveral  Units  into  one  fingle 
Idea. 

Number  is  divided  into  Integers ,  expreffing  one  or  more 
things  of  the  fame  kind  without  any  divifion,  as  two, 
three,  &c.  and  into  FraCtions9  reprefenting  part  of  the 
Unit,  as  a  half,  a  third, 

III. 

Unit  is  the  leaft  of  whole  Numbers,  and  by  it  we  fig® 
nify  that  a  Thing  eonfidered  in  it  felf  as  indivifible,  or  not 
compofed  of  parts,  is  One • 

IV.  ;■< 

:  *  *  ,  »  , 

A  Figure  is  the  Char  after  by  which  a  Number  is  eXprefs’d. 
Since  Numbers  being  innumerable,  and  each  are  different  from 
the  other,  one  would  think  that  to  reprefent  them  all, 
there  ought  to  be  many  different  Charafters,  which  would 
caufe  great  eonfufion  to  the  Senfes  and  Imagination,  and 
wou’d  load  the  Memory  too  much.  But  the  Induftry  of 
Man  has  provided  againft  this  difficulty,  by  the  admirable 
Invention  which  is  found  to  reprefent  all  forts  of  Numbers, 
by  the  means  of  only  ten  (impie  Figures,  o,  i*  2,  3,  4,  5* 
6,  7,  8,  9,  which  we  have  borrowed  from  the  Arabians , 
and  are  fufficient  to  reprefent  all  Numbers  poffible,  as  we 
ihall  fhew,  after  having  faid  that. 

The  firft  o,  which  is  call'd  a  Cypher  fignifies  that  which 
lias  no  Quantity,  and  eonfequently  fignifies  nothing  $  as  for 
the  others  they  fignify  fomething,  and  therefore  they  are  call'd 
fignificant  Figures:  For  there  are  few  who  do  not  know 
that  the  Second  Figure  1,  fignifies  One ,  that  the  third  2* 
*.  fignifies  trPOf  and  fo  of  the  reft,  as  you  fee  in  the  Table. 

o.  Cypher • 

1®  One • 

2.  Tifd 

3.  Three . 

4»  Four â 

•  J.  Five • 

6 «  Six. 

7.  Seven! 

Eight ! 

9,  Nine • 
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Tho5  the  Cypher  o,  lignifies  nothing  in  it  felf,  yetit 
fails  not  to  communicate  to  the  fignificant  Figures  tfiatpre- 
ceed  it,  a  Value  ten  times  greater  than  that  which  it  had 
before  l  So  that  being  put  after  i,  which  in  it  felf  is  but 
one,  it  will  make  it  ten  times  more,  namely  Ten ,  and  be¬ 
ing  put  after  2,  which  in  its  felf  is  but  two  Units  ;  it  will 
make  it  two  Tens,  or  Twenty,  and  fo  of  the  reft,  as  you  fee 
In  the  following  Table. 

io.  Ten . 

2o,  Twenty, 

30.  Thirty* 

40.  Forty » 

50.  fifty . 

60.  Sixty a  f 
70.  Seventy 0 
So.  Eighty „ 

90.  Ninety * 


In  like  manner  the  Cypher  being  put  after  to,  towards 
the  right  hand  of  the  Writer,  will  make  that  io,  ten 
times  more,  that  is  to  fay,  an  Hundred,  which  confequently 
ought  to  be  reprefented  thus,  100  :  To  which  the  Cypher 
being  again  added  towards  the  right  hand,  will  make  the 
îoo,  ten  times  more,  or  ten  Hundreds,  which  is  call’d  a 
Thoufand ,  and  confequently  will  be  reprefented  thus,  ioôoa 
So  for  the  reft. 

From  whence  it  is  eafy  to  conclude,  in  a  row  of  Fi¬ 
gures  written  orderly  in  à  right  Line,  from  the  left  hand 
towards  the  right  of  the  Writer  or  Reader,  the  firft  which 
is  at  the  right  hand  fhews  fimply  nothing  but  the  Units  5 
and  the  fécond  from  the  right  to  the  left,  (hews  as  man^ 
Tens  as  there  are  Units  y  and  the  third  fticws  as  many  Hun*» 
dreds  as  there  are  Units,  and  fo  on  in  a  Decimal  Progrefllon, 
as  you  fee  in  the  following  Table, 


\ 


Units,  Thoufands ,  .  Millions, 

Tens ,  >  Tens  of  Thoufands ,  >  Tens  of  Millions , 

Hundreds,  3  Hundreds  of  Thoufands,  3  Hundreds  of  Millionst 

X 

*;  .  i, 

which  Ibews  that  to  find  the  Value  of  a  Number  compos’d 
of  feveral  Figures,  which  is  called  Numeration,  as  of  this 
Number  872365412,  thefe  Figures  muft  be  feparated  into 
threes,  by  little  Commas,  beginning  from  the  right  hand 
towards  the  left,  and  applying  in  your  mind,  Units,  to  the 
Srft  2,  of  the  three  firft  Figures, 

A  2  Eight 
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Tens  to  the  fécond  i,  and  Hundreds  to  the  third  4;  then  . 
Thoufands  to  the  fir  ft  5  of  the  three  following  Figures  to* 
wards  the  left  Hand,  Tens  of  Thoufands  to  the  fécond  6, 
and  Hundreds  of  Thoufands  to  the  third  3  after  that, 
Millions  the  firft  2,  of  the  three  following  Figures,  Tens 
of  Millions  to  the  fécond  .7,  and  Hundreds  of  Milli¬ 
ons  to  the  third  8,  &c.  So  that  the  propos’d  Number 
872,  36^,  412.  may  be  thus  read,  Eight  hundred,  feventy 
tm  Millions ,  three  hundred  fixty  five  thoujand ,  four  hundred 
and  twelve* 

V. 

To  Add  fever al  Numbers  together,  is  to  find  one  which 
equals  all  the  others,  and  is  calfd  their  Sum, 

*  VI.  . 

•  To  Suhjîratî  &  lefs  Number  from  a  greater,  is  to  find  what 

remains  of  this  greater,  when  the  lefs  is  fubftra&cd^  and 
that  Remainder  is  call’d  Differ  erne  * 

0  VII.  •>  :  1 

To  Multiply  one  Humber  by  another ,  is  to  find  &  third,  which 
the  Mathematicians  call  Jrodufi,  containing  as  many  times 
the  Multiplicand,  as  the  Multiplicator  contains  Units. 

It 


/  -»* 
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It  is  evident  that  the  more  Units  the  Muîtîplîcator  con« 
tains,  theoftner  fliall  the  Product  contain  the  Multiplicand, 
and  that  the  fewer  Units  the  M  duplicator  contains,  the 
fewer  times  wilL  the  Produit  contain  the  Multiplicand  :  So 
that  if  the  Multipliçator  be  a  Era&ion,  or  Part  of  an 
Unit,  the  Produit  will  be  îefs  than  the  Multiplicand  :  And 
equal,  if  the  Multipliçator  be  equal  to  an  Unit» 

VIII. 

To  Divide  one  Humber  by >  another ,  is  to  find  a  third,  which 
is  call’d  Quotient,  containing  as  many  Units  as  the  Number 
to  be  divided,  which  is  called  Dividend,  contains  theNum» 
ber  dividing,  which  is  call’d  Divifor • 

It  is  evident  that  the  îefs  the  Divifor  is  with  refpeft  to 
the  Dividend,  the  greater  is  the  Quotient,  fo  that  the 
Quotient  will  be  equal  to  the  Dividend,  if  the  Divifor 
be  eq  ual  to  an  Unit,  and  greater  if  the  Divifor  be  lefs  than 
an  Unit» 

IX. 

The  Square  Root  of  a  Number  is  a  Number  which  being 
multiplied  by  it  felf  produces  that  Number  whofe*  Square 
Root  it  is  faid  to  be,  in  rcfpe&  of  which  Root  this  Product 
is  call’d  Square*  Thus  we  find  that  5  is  the  Square  Root 
of  25,  and  25  the  Square  of  ^  becaufe  5  multiplied  by  it 
felf,  that  is  to  fay,  by  5,  produces  25. 

X. 

The  Cube  Root  of  a  Number  is  a  Number,  which  multi¬ 
plying  its  Square  produces  tfiat  whofe  Cube  Root  it  is  faid 
to  be,  in  refpeft  to  which  this  Produd  is  call’d  Cube, 
Thus  we  find  that  the  Cube  Root  of  12^  is  5,  becaufe  5 
multiplying  its  Square  2$,  produces  the  Cube  125.  it  is 
evident  that  the  Square,  or  the  Cube  of  a  whole  Number 
is  greater  than  its  Root*  and  kfs  when  this  Root  is  a  Era.- 
<£fcion# 
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PARTI. 

.  v 

Of  Whole  Numbers. 

WE  {fiall  difcourfe  in  this  firft  Part  concerning  the  four 
principal  Rules  of  Arithmetick,  namely,  Addition,  Sub- 
ftraftim  Multifile  ation^  and  Vivifion ,  which  are  the  four 
Foundation  Stones  of  this  Science^  becaufe  by  their  means 
all  the  other  Operations  are  done,  as  the  Extraction  of  the 
Square  and  Cube  Root,  which  we  will  put  immediately  after 
thefe  four  principal  Rules,  which  may  properly  be  reduc’d 
to  two,  it  being  certain  that  Addition  and  Multiplication 
are  one  and  the  fame  thing,  as  well  as  Subft  raft  ion  and 
Divifion:  For  to  multiply  one  Number  by  another,  is  no 
other  thing  than  to  Add  that  Number  as  many  times  a$ 
there  are  Units  in  the  other  ;  and  to  Divide  by  a  Number, 
another  greater  Number,  *is  to  Subftraft  this  firft  Number 
as  many  times  as  is  poftible.  Thus  it  may  be  faid,  that; 
Multiplication  is  a  compendious  Addition,  and  Divifion  a 
compendious  Subftraftion, 

We  {hall  not  ftay  long  on  the  Demonftrations  of  all  the 
Operations  which  we  intend  to  teach  in  this  firft  Part, 
becaufe  clearneïs  and  evidence  accompany  them  throughout, 
at  lesft  in  the  four  principal  Rules,  whofe  Certainty  is  difi. 
cover’d  in  the  Praftice,  efpedally  when  you  have  well 
comprehended  Euclid' s  Elements ,  and  what  we  have  faid  in' 
Algebra  touching  the  Square  and  Cube  Root* 

PROBLEM  I. 

Single  Addition. 

Single  Addition  teaches  the  manner  of  adding  together 
Several  things  of  the  fame  kind,  and  of  finding  a  Sum 
which  is  their  equal,  fo  that  you  may  be  affur’d  not  to  be 

deceiv'd,  > 

’’  For  this  end,  you  muft  put  the  propos’d  Numbers  one 
under  another,  fo  that  the  Units  may  anfwer  to  the  Unité, 
the  Tens  to  the  Tens*  the  Hundreds  fif  there  arc  any)  to 
Éhc  Hundreds,  and  fo  on,  leaving  at  a  venture  fome  Blank 
fpace  towards  the  left  hand }  and  having  drawn  a  Line  at 
!  ii  l:i  i.  -  u  *  :  »’  -  ’  *  the 
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the  Bottom,  as  you  fee  in  the  following  Example,  you  muft 
in  this  manner  of  reckoning  which  Nature  and  life  have 
taught  you,  add  fucceffiyely  and  in  order,  all  the  Numbers 
which  are  in  one  and  the  fame  Column,  beginning  at  the 
Place  of  Units,  which  is  the  firft  towards  the  right  Hand, 
and  write  the  Sum  eXa&ly  under  the  Units,  if  it  do  not 
exceed  9,  otherwife  you  muft  write  only  what  fhall  be 
over  and  above  the  Tens,  pr  o,  if  there  is  nothing  above  the 
(Tens,  and  retain  as  many  Units  as  there  are  Tens,  to  be 
carried  to  the  Tens  of  the  following  Column,  towards  the 
left  Hand,  the  fum  of  which  being  found  in  the  fame  man» 
ncr,  you  muft  write  beneath  what  is  above  the  Tens,  and 
you  muft  retain  as  many  Units  as  there  are  Tens,  which 
you  muft  carry  likewife  to  the  following  Column,  by  re« 
peating  the  fame  thing  till  you  have  gone  over  all  the 
Columns,  It  is  evident  that  the  Number  .which  fhall  be 
found  written  under  the  Line,  containing  all  the  Figures  of 
the  Column  of  Units,  all  thofe  cf  the  Column  of  Tens,  and 
likewife  all  thofe  of  the  Column  of  Hundreds,  and  ft)  o£ 
the  reft,  will  be  the  Sum  of  all  the  Numbers  propos  de 

EXAMPLE, 

To  know  how  many  Men  an  Ax  my  is  composa  of,  whert 
there  are, 

24326  French  Infantry, 

423$  Stpifs  Infantry, 

12035  Horfe* 

6342  Dragoons. 

2304  Gendarmes® 

625  Cuiraffiers® 

49867  Men  in  alh 


ill 20  Proof, 

Having  drawn  a  Line  under  the  Numbers  which  you 
wou’d  add  together,  as  you  fee  here,  you  muft  begin  the 
Addition  towards  the  right  hand  at  the  Column  of  Units, 
by  faying  6  and  7  make  11,  and  5  make  16,  and  2  make 
18,  and  4  make  22,  and  5  make  27,  that  is  to  fay,  2 
Tens,  and  7  Units,  wherefore  you  muft  write  only  7  under 
the  Column  of  Units,  and  for  the  2  Tens  you  muft  carry 
2,  to  be  added  to  the  following  Column,  which  is  that  of 

A  4  "  the 
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the  Tens,  being  at  liberty  to  begin  the  Addition  of  the 
Plumbers  of  this  Column  at  the  top  in  going  down,  as 
we  have  done  in  the  firft,  or  at  the  bottom  of  the  Column 
by  going  up,  but  it  Teems  to  me  that  Yis  beft  to  begin  at  the 
Top,  to  be  the  more  ready  to  put  the  Sum  down  at  the 
bottom  of  the  fame  Column  under  the  Line.  You  muft 
then  go  to  the  Tens,  and  fay  2  Tens  which  you  have  carried, 
and  2  make  4,  and  3  makç  7,  and  3  make  10,  and  4 
make  14,  and  2  make  1 6»  for  the  o,  fignifying  nothing, 
may  be  let  alorie,  YouTnuft  write  the  6  under  the  Co¬ 
lumn  of  Tens?  and  you  muff  carry' one  Ten,  which  being 
Ten  times  ten,  that?  is  to  fay,  ope  Hundred,  maybe  added 
to  thé  following  Column,  which  contains  the  Hundreds.  If 
then  you  carry  the  Ten  that  you  have  retained  to  the  fol¬ 
lowing  Column,  which  ought  ever  to  be  fo  done,  for  there 
muft  always  be  fen  Units  of  one  Column  to  make  ore 
Unit  of  the  following  Column  towards  the  left  Hand*,  and 
you  muft  ufe  the  fame  Method  in  this  Column,  and  in  the 
following  ore,  as  in  the  two  firft,  you  will  have  at  the 
bottom  of  the  Line  this  Sum  49867,  which  {hews  that  art 
Atmy  compos’d  of  all  thofe  Troops,  v/ill  be  49867  Men. 

Troof  of  Singh  Addition, 

'  ■  S  •  .  .  '  -f~\ 

Every  Rule  of  Arithmetick  is  provsd  by  its  contrary, 
and  confequently  Addition  by  Subftra&ion  ;  and  tho*  we 
have  not  taught  Subftra&ion,  neverthelef»  fince  as  much  as 
Sieeds  be  underftood,  for  the  Proof  of  Addition  is  naturally 
known  to  every  one*  we  {hall  teach  this  Proof  by  Sub- 
ftra&ion,  becaufe  it  is  infallible,  and  carries  its  Demonftra- 
tion  along  with  it,  being  founded  upon  this  Principle, 
which  teaches  u ?,  that  if  from  a  Whole,  all  its  Parts  be 
one  after  another  taken  away,  there  ought  to  remain  no- 
things  that  is  to  fay,  the  Remainder  ought  to  be  o. 

1  To  know  then  if  th‘e  preceding  Addition  be  good,  or 
well  done,  that  is  to  fay,  if  the  Number  found  49867,  bë 
the  true  Sum  of  all  thofe  which  are  under  the  Line,  you 
stiuft  fübftraét  them  from  that  Sum,  beginning  at  the  firft  Co¬ 
lumn  towards  the  left  Hand,  and  by  faying  2  and  1  make 
3,  which  T  fubftraéfc  from  4  that  is  under  the  Line,  and  I 
write  the  remainder  s,  under  4,  this  remainder  1,  repre- 
fentirg  the  Ten  that  was  carryed  in  the  Addition,  and  con- 
iequently  making  with  the  following  Number  9,  the  Num¬ 
ber  19.  JEntring  in  the  fame  manner  into  the  following  Co¬ 
lumns*  1  add  all  the  Numbers  of  it,  faying  4  and  4  make  8, 
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and  2  make  10 ,  and  6  make  1 6,  and  2*  make  18»  which 
being  fubftra&ed  from  19,  there  remains  i,  which  I 
write  under  9.  And  thus  one  after  another  I  repeat  the 
fame  Operation  in  the  following  Columns  toward  the  right 
hand,  to  the  laft,  where  there  remains  o,  which  Ihews  that 
the  Addition  of  the  Numbers  propos’d  is  well  done, 

PROBLEM  IL 

^  * 

Compound  Addition. 

Compound  Addition  teaches  the  manner  of  adding  toge* 
gether  fevcral  things  of  different  Kinds,  Altho’  this  Ad¬ 
dition  depends  in  fome  meafure  on  Divifion,  which  we  have 
pot  yet  taught,  becaufe  it  often  happens  that  one  is  oblig’d 
to  réduce  fmall  Species  into  larger  ones.  Pence  into  Shil¬ 
lings,  and  Shillings  into  Pounds,  or  Inches  into  Feet,  and 
Feet  into  Yardss  which  cannot  be  done  conveniently  but  by 
Divifion'  nevertheiefs  fince  what  muft  be  known  of  it,  is 
eafy,  by  fome  contrarions  which  naturally  appear,  we  lhall 
here  explain  in  few  Words  what  may  be  done  in  compound 
Addition,  l 

Firft  then  we  muft  inform  you,  how  nüny  Units  of  one 
Denomination  makes  one  of  the  next  greater  Denomination, 
and  how  many  there  muft  be  of  theie  to  make  again  one 
of  the  next  greater.  Thus 


I  LOUIS  D’OR  is  ïi  Li¬ 
vres  French, 

I  Crown  %  LivrfSo 
I  Livre  20  Sols. 

X  Sol  13  Deniers. 

I  Denier  2  Oboli. 

I  Ojbolus  2  Mites* 
x  TOISE  contains  6.  Feet. 
X  Foot  13  Inches. 

1  Inch  12  Lines. 

X  Line  12  fen fible  Points. 
The  ZODIAC  12  Signs. 
I 
1 
1 
1 
I 
X 
X 

■i 


Sign  30  Degrees. 
Degree  60  Miniates. 
Minute  60  Seconds. 
YEAR  i 2  Months, 
Month  30  Days. 

Day  24  Hours. 

Hour  60  Minutes. 
Minute  60  Seconds,] 


1  POUND  Fnglijk  is  2 q 
Shillings. 

%  Shilling  12  Pence. 

I  Fenny  4  Farthings. 

1  MILE  Fnglijh  is  8  Fur* 
longs. 

1  Furlong  40  Poles  or  Perches, 
ï  Foie  $  k  Yards, 

1  Fatfiom  6  Feet, 

I  Tard  3  Feet. 

I  Ell  1  I  Yard. 

I  Foot  12  Inches, 
ï  Inch  3  Barley-Corns» 


1  QUIN- 
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ï  QUINTAL  Paris  is  log 


Ibe  weight* 

X  Pound  2  Marcs* 
i  Marc  8  Ounces, 
x  8  Drams. 

1  Dram  3  Deniers® 

2  Denier  2  Mailles. 

1  Maille  12  Grains. 

1  Grain  24  Primes. 

1  Priwc  24  Minutes* 

2  Minute  24  Puilles. 

1  MUID  0/  fPrse  Paris  is  3 
Feuillettes. 

4  Feuillette  I2|-Septiers. 

2  SepUer  4  Quarts. 

2  2  Pints. 

2  P/;tf  2  Chopincs. 

1  Chopine  2  Demifeptiersr 

2  Demifeptier  2  Poffons, 
ï  P0JJ0/Î  2  Pouceons. 

3  Pouceon  a  Cubic  Inch* 

1  MUID  0/ Paris  is  1 2 
Septiers. 

2  Septiers  2  Mines, 
ï  2  Minors® 

3  Minot  3  Bufhels. 

3  Bufhel  16  Litrons. 

2  Litron  36  Cubic  Inches. 


x  TUN  Englijb  is  20  Hun» 

dred  weight, 
x  Hundred  112  Pounds. 

X  Pound  1 6  Ounces® 
x  Ounce  8  Drams, 
x  Dram  3  Scruples, 
î  TUN  of  Wine  London  is 
2  Pipes. 

X  Pipe  or  Butt  2  Hoglheads. 
1  Hogshead  63  Gallons. 
l  Barrel  of  Beer  34  Gallons. 
I  Gallon  4  Quarts, 
x  Quart  2  Pints, 
x  Pint  x  lb.  or  Wheat  Troj 
weight. 

ï  LAST  Englijh  is  10  Quar~ 
ters. 

x  Quarter  8  Bullish, 
x  Bufhel  4  Pecks, 


This  being  fuppos’d,  write  all  the  Sums  propos’d  one  un- 
der  another,  fo  that  the  Species  which  are  alike  may  be  in 
one  and  the  fame  Column,  as  you  fee  in  the  following  Ex¬ 
ample,  which  is  an  Addition  of  Pounds,  Shillings  and  Pence, 
and  begin  to  add  together  the  leaft  Kinds  which  are  in  the 
ferft  Column  towards  the  right  hand,  as  here  the  Pence, 
and  after  having  feen  how  many  Shillings  they  make,  put 


Pounds . 

Shillings . 

Pence • 

12*59 

33 

4 

6  724 

9 

6 

83702 

IX 

*143 

5 

2 

93230 

3 

xi  Sum. 

X2I22 

a 

0  Proof* 

r* 
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the  overplus  underneath  the  Column  of  Pence,  and  car¬ 
ry  the  Shillings  to  be  added  to  the  Column  of  the  Units  of 
the  Shillings,  of  which  you  muft  make  a  Sum,  and  after 
having  examin’d  how  many  Pounds  this  Sum  of  Shillings 
make,  you  muft  write  the  overplus  under  the  Column  of 
Shillings;  and  you  muft  carry  the  Pounds  to  the  Column 
of  Pounds,  and  the  reft  of  thé  work  will  be  as  in  the 
preceding  Problem. 

In  the  propos’d  Example,  becaufe  the  Sum  of  the  Pence 
is  23,  which  makes  one  Shillings  and  11  Pence,  I  write  it 
Pence  under  their  Column,  and  I  retain  one  Shilling,  which 

1  carry  to  its  Column,  the  Sum  of  wrhich  is  43  Shillings* 
which  make  2  Pounds  and  3  Shillings,  wherefore  I  write 
3  under  the  Column  of  Shillings,  and  I  retain  2  Pounds, 
which  I  carry  to  the  Columns  of  Pounds,  and  finifh  the 
reft  as  in  the  preceding  Problem. 

■  7  N  -•  ' 

The  Proof  of  Compound  Addition. 

The  Proof  of  this  Addition  is  much  the  fame  with  that 
of  Single  Addition,  namely  by  fubftrafting  from  the  gene¬ 
ral  Sum  all  the  particular  Sums,  of  which  it  is  compos’d; 
becaufe  if  the  Addition  be  well  done,  there  ought  nothing 
to  remain,  as  you  have  already  feen  in  the  preceding 
Problem,  and  as  you  fhall  fee  again  here. 

Firfi ,  I  begin  at  the  left  Hand  in  the  firft  Column  of 
Pounds,  by  fubftra&ing  8  from  9,  and  by  putting  the  Re¬ 
mainder  1,  at  the  Bottom  of  the  fame  Column  under  9. 

Secondly,  I  find  that  the  following  Column  make  11, 
which  I  fubftraét  from  13  that  is  under  ic,  and  I  put  the 

2  that  remains  under  3,  and  I  continue  thus  to  the  laft 
Column  of  Pounds,  where  there  remains  2  Pounds,  which 
with  the  three  Shillings  that  follow,  make  2  Pounds  and 

3  Shillings. 

Thirdly ,  Î  find  at  the  Column  of  Shillings,  42  Shillings^ 
which  make  2  Pounds  and  2  Shillings,  which  being  fub- 
ftra&ed  from  2  Pounds  and  3  Shillings,  and  there  remains 
1  Shilling,  which  I  put  under  3,  and  with  the  11  Pence 
following  make  1  Shilling  and  11  Pence,  or  in  all  23  Pence,, 

Zaftly,  The  Column  of  Pence  makes  23  Pence,  which 
being  fubftra&ed  from  the  23  Pence  that  remain  at  the 
Bottom,  there  remains  nothing,  which  fhews  the  Addition 
is  good. 

s  c  h  0- 


\ 
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SCHOLIUM. 

\Vhen  the  Sum  of  the  Fence  happens  to  be  great,  it  will 
be  hard  without  Divifion  to  know  the  Number  of  Shil¬ 
lings  therein.  To  avoid  this  difficulty,  you  mull  in  adding 
together  the  Numbers  of  the  Column  of  Pence  fubftraéfc 
j2  for  a  Shilling,  and  mark  a  little  Stroke  by  the  laft 
Number  which  you  {hall  have  added,  to  remember  you 
that  you  are  to  retain  a  Shilling  :  Then  you  muft  continue 
the  Addition  by  adding  the  overplus  of  the  Pence,  which, 
remain’d  after  Subftra&ion  to  the  following  Numbers,  un¬ 
til  you  have  another  Sum  which  exceeds  12,  in  which 
Cafe  you  mull  take  ^way  12  from  it,  for  another  Shilling, 
which  muft  be  retain’d,  by  marking  in  like  manner,  & 
Stroke  to  remember  you  of  it,  andfo  on,  and  the  Number 
of  die  mark’d  .Strokes  will  {hew  that  you  mufl  cany  as 
many  Shillings,  and  add  them  to  the  Column  of  Shillings,  as 
hath  been  taught.  You  muft  do  the  fame  thing  for  the 
other  hfinds,  as  you  fee  in  the  follpwing  Example,  which 
may  be  comprehended  at  fight® 


Tbifes • 

Feet. 

Inches. 

Lines • 

625 

4 

9 

ÏQ 

1235 

8 

8 

641 

5 

11 

9 

324 

2 

7 

7 

3242 

4 

9 

6 

832 

1 

10 

5 

69c  2 

5 

9 

9  Sum, 

222^ 

4 

3 

0  Proof. 

It  often  happens  that  you  are  to  add  a  great  multitude 
ol  Numbers,  and  then  not  to  confound  your  felf,  and  fo 
be  oblig’d  to  go  over  the  VVqrk  feveral  time§,  you  muft 
make,  diverfe  partitions  of  it  from  5  to  5,  or  from  10  to 
jo,  that  you  may  re*unite  each  into  one  Sum,  and  adding  1 
all  thefe  Sums  into  one,  you  will  have  the  Sum  of  the  ! 
Numbers  propofed  :  Or  you  muft  add  together  the  five 
fir  ft,  and  you  muft  write  under  their  Sum  the  following 
five,  and  add  them  to  the  preceding  Sum,  and  fo  on  to  the 
Uft  Sum,  which  will  be  that  which  was  requir’d.  You 
will  find  ar>  Example  of  it  in  the  fécond  Table,  which  we 

have 
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have  added  to  oar  Practical  G eometryi  to  exprefs  in  Num¬ 
bers  the  Circumference  of  a  Circle,  by  its  given  Diameter. 

PROBLEM  III. 

Single  SubfiraSion. 

Single  Subftra&ion  teaches  the  manner  of  fubttra&ing 
one  Number  from  a  greater  of  the  fame  kind,  to  know 
their  U  ffierence,  which  is  alfo  call’d  Remaindere 

For  this  end,  having  written  the  leaft  of  the  two  pro¬ 
posed  Numbers  under  the  greater,  fo  that  the  Units,  the 
Tens,  the  Hundreds,  &c.  be  under  the  Units,  the  Tens, 
the  Hundreds,  &e.  and  having  drawn  a  Line  at  the  Bot¬ 
tom,  as  in  the  two  preceding  Problems,  fubttraét  each  f  i® 
gurc  below  from  that  which  is  fuperior  to  it,  beginning 
from  the  right  Hand  to  the  left,  and  write  at  each  Time 
the  Remainder  under  the  Line,  fo  'that  you  mutt  write 
there  an  o,  if  there  remains  nothing.  That  being  done, 
it  is  evident  that  the  Number  reprefented  by  thefe  laft  Fi¬ 
gures,  which  will  be  found  under  the  Line,  will  bfe  the 
Difference  or  Remainder  requir’d® 

EXAMPLE. 

The  vetting  of  a  Ravelin  cott  an  Undertaker  487 61,  of 
which  he  had  receiv’d  3254  /.  and  he  wou’d  know  how 
much  was  yet  due  to  him,  which  will  be  found  by  fub- 
drafting  the  Sum  that  was  paid  him  from  what  he  had 
expended,  that  is  to  fay,  by  fubttra&irg  3254  from  48765, 
thus. 

Having  difpos’d  the  Sum  which  the  Undertaker  receiv'd 
under  the  Sum  which  he  had  expended,  as  you  fee  in  this 
Example,  and  having  drawn  a  Line  at  the  Bottom*, 

4876  Expended, 

3254  Paid® 

1622  Remainder, 


487 6  Proof® 

Ï  begin  with  the  Units  at  the  right  hand,  and  Î  fay,  Î  fub- 
fbra<£fc  4  horn  6,  or  fimply  4  from  6,  there  remains  2,  which 
I  put  under  the  4  \  then  coming  to  the  Tens,  1  fay  «5  from 

,  7»  there 
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yl  there  remains  2,  which  I  write  under  the  $  5  after  that<j 
coming  to  the  Hundreds,  Ï  fay  2  from  8,  there  remains 
6,  which  I  put  under  2;  and  laftly  coming  to  the  Thou- 
fandss  I  fay,  3  from  4,  there  remains  1,  which  I  put  under 
35  fo  that  there  will  be  yet  diie  to  the  Undertaker  1622/. 
as  will  be  eafily  known  by  Addition,  it  being  certain  that 
if  you  add  the  two  làft  Numbers  together,  namely  the 
Remainder  1622,  and  what  was  paid  3254.,  the  Sum 
ought  to  be  equal  to  the  Expcnce  4876. 

You  fee  by  this  Example,  that  Subftradion  is  not  hard, 
when  each  Figure  at  the  Top  is  greater  than  each  of  thofe 
which  are  at  the  Bottom,  It  is  not  quite  fo  eafy  when 
fome  of  the  Bottom  Figures  are  greater  than  thofe  at  the 
Top.  In  this  Cafe  there  is  nothing  to  do  but  to  borrow 
one  Ten  from  the  next  Figure,  at  the  Top  towards  the 
left  Hand,  and  add  it  to  the  lefs  at  the  Top,  to  the  end 
that  from  this  Number  fo  augmemed  by  10,  you  may  fab» 
H:ra<£fc  the  Number  at  the  Bottom  %  and  then  the  Figure  at 
the  Top,  from  which  you  have  borrowed  a  Ten,  is  lefs  by 
a  Unit,  or  without  diminifliing  this  Figure  it  is  better  to 
augment  by  an  Unit  the  Figuré  at  the  Bottom,  and  fub~ 
Itrad  this  Figure  fo  augmented  from  the  Units  of  the  fupe- 
xior  Figure  which  anfwers  it,  by  borrowing  in  like  manner 
a  ten  horn  the  neareft  Figure  towards  the  left  hand,  in 
tafe  that  the  Subftra&ion  be  impoflible.  This  will  be  bet« 
ter  comprehended  by  the  following  Example. 

A  Ship  is  to  make  a  Voyage  of  3423  Leagues  ;  and  it 
lias  made  318  of  Jemj  the  Queftion  is,  how  many  it  has 
yet  to  make  of  them,  which  will  be  known  by  fubftra&ing 
318  from  3423  thus. 

Having  written  the  leaft  Sum,  which  you  would  fubftra&, 
under  the  greater,  as  has  been  faid,  and  as  you  fee  in  the 
following  Example, 

3423  Principal  Sum.' 

318  Sum  to  be  fubftra&ed* 


310^  Remainder. 


3423  Proof. 

and  having  drawn  a  Line  under  thefe  two  Numbers,  I  fay, 
8  from  3, 1  cannot,  I  borrow  1  from  the  2  next  towards 
the  left  hand,  and  as  this  2  is  in  the  Column  of  Tens,  the 
Unit  which  I  borrow  above  is  io,  which  with  the  3  makes 

•’  t  13,  from 
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t3,  from  which  I  fubftraft  the  3,  at  the  Bottom*  and  Ï 
put  down  the  Remainder  <5  ;  after  which  I  carry  1,  which  I 
add  to  the  following  Figure  at  the  Bottom,  which  is  alfo  f , 
and  I  have  2,  which  I  fubftraft  from  the  Figure  2  at  the 
flop,  and  as  there  remains  nothing,  I  put  o  below  under 
i  ;  after  that  I  come  to  the  third  Figure,  faying,  3  from 
4  there  remains  1,  which  I  write  under  3,  and  bccaufe 
under  the  3  at  the  Top  there  is  nothing  written  which 
may  be  fubftra&ed,  I  write  this  3  underneath;  Thus 
you  have  3105  Leagues  that  the  Ship  has  to  faiU 

SCHOLIUM.  . 

When  there  are  Cyphers  in  the  Figures  above,  it  is  flif- 
fklent  to  borrow  10,  that  you  may  be  able  to  fubftrad 
(if  the  Figure  below  be  fgnifkant)  for  if  it  is  alfo  a  Cy¬ 
pher,  it  will  not  be  neceffary  to  borrow  any  thing)  and 
it  will  be  fufficient  to  put  a  Cypher  underneath  the  two 
Cyphers^  becaufe  in  fubftra&ing  nothing  from  nothings 
there  remains  nothing;  and  when  you  are  to  fubftraft  a 
Cypher  from  a  fignificant  Figure,  you  muft  put  fimply  that 
Fgnificant  Figure  underneath  the  Cypher;  fee  the  following 
Example. 

EXAMPLE. 

A  King  has  an  Army  of  31200  Men,  and  he  will  dif- 
band  ioi  6o®  He  wousd  know  how  many  there  remains  of 
them,  which  may  be  done  by  fubftrafting  10160  from 
31200,  thus. 

Having  written  the  leaft  Sum,  which  you  would  fubflra<Sb 
under  the  greater,  as  ufual,  and  as  you  fee  here,  and  having 
drawn  a  Line. 

31200  Principal  Sum, 

10160  Sum  to  be  fubftra£ed* 


21040  Remainder." 


31200  Proof. 

under  thefe  2  Numbers,  I  fay  o  fromo,  there  remains  o, 
which  I  write  under  theo,  then  I  fay,  6  from  o  I  cannot^ 
wherefore  I  borrow  1©,  faying  6  from  10,  there  remains 
4,  which  I  write  below  under  the  6,  and  I  carry  i,  which 
with  1  that  follows,  makes  2,  and  being  fubftra&ed  from 
3  there  remains  o,  which  Ï  write  below  under  1  ;  I  fay 

after* 
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after wardjj  o  from  s,  there  remains  t,  which  I  put  below 
under  b  *,  andlaftly,  I  fay  i  from  5,  there  remains  2»  which 
I  put  below  under  1,  and  the  Remainder  will  be  2i04oMen. 

When  you  are  to  fubftraft  feveral  Sums  from  one  fingle 
one,  you  may  fubftraft  from  this  fingle  Sum  one  of  the  Sums 
to  bcfubftrafted,  and  from  the  Remainder  one  of  the  other 
Sums  to  be  fubftrafted,  and  continue  thus  untill  all  the 
Sums  have  been  fubftrafted,  or  you  may  add  feparatcly 
all  the  Sums  to  be  fubftrafted,  and  fubftraft  their  Sum  from 
the  propos’d  Sum.  But  it  will  be  yet  fooner  done,,  by 
writing  all  the  Sums  to  be  fubftrafted  one  under  another 
below  that  out  of  which  you  woa’d  fubftraft,  and  fubduft 
from  this  Sum  all  the  Sums  to  be  fubftrafted  at  the  fame 
time.*  as  you  (hall  have  added  them  together,  by  borrowing 
as  many  Tensas  is  neceffary.  The  following  Example  will 
clear  all  this. 

EXAMPLE. 

A  Nobleman  has  6342  /.  1^43  of  which  he  has  fpent 
in  Horfes,  2304  in  Gloaths,  and  1648  in  Arms.  The  Que- 
ft  ion  is  how  many  Pounds  he  has  left,  which  may  be  know» 
hf  fubftrafting  1543,  2304,  and  1648  from  6542  thus. 

6^42  Principal  Sum. 


15437 

2304  > 

16483 


Sums  to  be  fubftraftedo 


1047  Remainder. 

Having  difposM  all  thefe  Nurhbers,  as  ÿou  fee  here,  j 
fay  8  and  4  make  12,  and  3  make  15,  which  I  cannot 
fubftraft  from  2,  wherefore  I  fubftraft  them  from  22,  by 
borrowing  2  Tens,  becaufe  fo  many  muft  be  borrow’d,  that 
a  Subftraftion  may  be  made,  and  write  the  Remainder  7 
below  under  8,  and  bccaufe  X  had  borrow’d  2  Tens,  I  car¬ 
ry  2  which  I  add  to  the  following  Column,  faying  2  and 
4  make  6 ,  and  4  make  10,  which  cannot  be  fubft rafted 
from  4,  wherefore  I  fay,  10  from  14,  there  remains  4, 
which  Î  write  below  under  4,  and  for  the  Ten  borrow  a, 
X  carry  i,  then  I  fay,  1  and  6  make  7,  and  3  makes 
so,  and  <;  makes  15,  which  cannot  be  fubftrafted  from  $, 
wherefore  I  fubftraft  *em  from  1$,  by  borrowing  î  Ten, 
and  as  there  remains  nothing,  I  put  o  below  undet 

6  unt 
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•  6  J  and  làftlyl  fay  i  and  i  make  2,  and  2  make  4,  and  1 
make  5,  which  being  fubftra&ed  from  6,  there  remains  1, 
which  I  write  below  under  1  So  that  the  Remainder  will 
be  I047«  The  Proof  of  which  will  be  done  by  adding  this 
Remainder  to  the  three  Sums  to  be  fubftra&cd,  becaufe  the 
Sum  above  ought  to  be  found. 

When  you  are  to  Subftradt  one  Number  from  feveral 
others,  you  mu  ft  add  together  all  theft:  other  Numbers,  and 
fubftradt  from  their  Sum  the  propos’d  Number,  as  you  (hall 
fee  in  the  following 

EXAMPLE. 

An  Officer  is  to  take  14326  Men  out  of  four  Regiments, 
the  firft  of  which  contains  432*5  Men,  the  fécond  4212,  the 
third  3876,  and  the  fourth  3957*  The  Queftion  is,  how 
many  Men  there  remains  of  all  thefc  Regiments,  whkh 
will  be  known  thus. 

•  432$ 

4212 
3876 

3957 

16370  Sum. 

14326  Men  to  be  rais’d® 


.  2044  Remainder. 

The  Sum  of  the  four  Regiments  is  16376,  from  which  if 
you  fubftra&  the  14326  which  was  to  be  rais’d,  there  will 
remain  2044. 

Laftly,  when  you  are  to  fubftrad  feveral  N  umbers  from 
feveral  others,  it  is  evident  that  there  needs  no  more  than 
to  fubftraft  the  Sum  of  the  firft  from  the  Sum  of  the  laft« 
But  that  may  be  done  at  one  fingle  Operation,  by  a  par¬ 
ticular  Method  that  has  its  Demonftration,  which  wc  do 
not  put  here,  that  you  may  have  the  Pleafure  of  finding 
it  your  felf,  becaufe  it  is  eafy. 

To  fubftraft  then  from  the  Numbers  A,  for  Example, 
all  the  Numbers  B,  fay  3  and  3  is  6,  and  3  is  9,  which 
1  being  fubftra&ed  from  the  next  Ten,  which  is  10,  there  re» 

I  mains  1,  which  you  mu  ft  carry,  and  add  ic  to  the  corref- 
I  ponding  Numbers  of  the  Column  A*  by  faying  1  and  2  is 
3,  and  8  is  II»  and  3  is  i«j,  and  4  is  18  :  put  8  underneath  ; 
î  and  becaufe  you  have  found  here  a  Ten  as  in  the  Column 
j  B,  I  retain  nothing,  and  I  begin  to  reckon  in  the  fame 
1  manner  in  the  following  Column,  faying  4  and  4  is  8,  and 

B  •  2  i» 

\ 
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2  is  io,  which  being  fubftra&ed  from  the  next  Ten,  which  . 
is  alfo  io,  there  remains  nothing,  wherefore  continuing  to 

add  above,  I  fay  i  and  8  is  9,  and  41s  13,  and  8  is  21, 

#  A- 

49684 

27843  A 
32188 
146412 


31825 
41543  B 
52343 


130418  Remainder* 


256127  Proof, 

put  1  underneath,  and  becaufe  there  £re  two  Tens  here,  and 
below  you  have  found  but  one  of ’em,  l  carry  the  difference 
of  thefe  Tens,  that  is  1,  which  I  fubftra&  below  from  the 
following  Column,  becaufe  I  found  more  Tens  above  than 
below,  for  this  difference  muff  have  been  added,  if  you  had 
found  more  Tens  below  than  above.  I  fay  then  i  from 
3  there  remains  2,  and  5  is  7,  and  8  is  15,  which  being 
fubftraéted  from  the  next  Tens,  which  is  20»  there  remains 
5,  and  I  fay  5  and  4  is  9,  and  1  is  10,  and  8  is  18,  and 
6  is  24,  wherefore  1  put  4  underneath,  and  carry  nothing, 
becaufe  there  are  as  many  T ens  here  above  as  below,  name¬ 
ly,  2.  Being  come  to  the  next  Column,  I  fay  2  and  1  is 
3,  and  1  is  4,  which  being  fubftra&ed  from  the  next  Ten  , 
which  is  10,  there  remains  6,  and  I  fay  6  and  6  is  12, 
and  2  is  14,  and  7  is  21,  and  9  is  30,  I  write  the  o  un¬ 
derneath,  and  carry  2,  becaufe  there  are  two  Tens  above 
more  than  below,  which  I  fubftraflt  for  that  Reafbn,  from 
that  below,  faying  in  the  following  Column,  2  from  5 
there  remains  3,  and  4  make  7,  and  3  make  10^  which  be¬ 
ing  fubftra&ed  from  the  next  Ten,  which  is  alfo  10,  there 
remains  nothing,  wherefore  I  carry  nothing,  and  I  continue 
the  Operation  above,  faying  4  and  3  make  7,  and  2  make 
9,  and  4  make  13,  and  I  write  3  below,  without  carry¬ 
ing  any  thing,  becaufe  I  found  as  many  Tens  above  as  be¬ 
low.  Laftly,  fet  down  below  the  1  which  remain’d  above 
in  the  laft  Column,  becaufe  there  is  nothing  left  below, 
fo  that  the  Remainder  will  be  130418,  as  will  appear  by 
adding- this  Remainder  to  the  Numbers  B,  for  the  Sum 
ought  to  be  ec|uall  to  thofe  of  the  Numbers  A, 

PROB- 
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PROBLEM  IV. 

Compound  Subftraiïion. 

Compound  Subftra&ion  teaches  to  fubfiraft  a  Stim  com* 
pos’d  of  fcveral  different  kinds,  from  another  greater 
Sum  compos’d  of  the  fame  kinds  as  the  preceding  ones, 
to  find  their  Difference* 

For  this  end  having  written  thelcaft  Sum  under  the  great¬ 
er,  (o  that  thofe  of  the  fame  Name  anfwer  One  under  ano¬ 
ther,  and  having  drawn  a  right  Line  underneath,  as  you 
fee  in  the  following  Etample;  begin  at  the  firft  Column  of 
thofe  of  the  lead:  Denomination  which  are  at  the  right  hand, 
and  fubftra&  thefe  below  from  thofe  above*  and  in  cafe  Sub* 
ftra&ion  cannot  be  made,  which  happens  when  the  Number 
below  exceeds  that  of  the  fame  kind  above,  then  borrow  a 
Unit  of  the  next  greater  Denomination .  towards  the  left 
hand,  and  make  it  go  for  its  value  in  that  Place,  according 
to  the  Nature  of  the  feveral  Denominations,  which  you 
ought  to  knows  then  you  muft  carry  i,  and  add  it  to  the 
next  Figure  belov^of  the  next  Column  to  wards  the  left  hand  \ 
and  thus  you  muft  go  on  with  the  reft,  by  a  reafoning  as 
before,  and  by  a  Method  altogether  like  that  in  the  laft 
Problem» 

EXAMPLE. 

One  Merchant  ow’d  to  another  the  Sum  of  343  /.  12  u 
and  4  d.  of  which  he  hath  given  him  46  /.  18  s.  6  d.  The 
Queftion  is  how  much  he  owes  him  yet,  which  will  be 
found  by  Subftra&ion  thus. 


/. 

343 

46 


12 

18 


d. 

4  Principal  Sum* 
6  Sum  paid» 


29 6  13  io  Remainder • 


343  12  4  Proof. 

Having  put  down  the  leaft  of  the  two  propos’d  Sums  un« 
der  the  greater,  as  you  fee  here,  and  having  drawn  a  Une, 
underneath  as  ufual,  begin  to  fubftra<ft  6  d .  from  4  d  which 
I  cannot,  I  borrow,  1  5.  or  12  d  which  with  4  d.  make 
16  d.  from  whence  fubftra&ing  6  d.  there  remains  \od„ 
this  I  put  under  the  Pence.  Afterwards  I  augment  8  by 
1,  which  is  the  Unit  that  I  borrow’d,  and  I  fay  9  from  2, 
rather  19  from  12,  Î  cannot,  I  borrow  1  L  or  205. 

B  2  which 


ÎO 
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which  with  12  s.  make  32  s«  1  fay  then  19  from  52  there 
remains  13,  which  I  write  under  the  Shillings.  Afterwards 
being  willing  to  fubftraft  7,  (which  is  the  6  augmented  by 
the  Unit  that  I  borrow'd  from  3,  I  cannot,  I  borrow  1 , 
that  is  io,  which  confequently  with  3  will  make  13,  from 
whence  fubftra&ing  7,  there  remains  6,  which  I  write  again 
underneath.  Thus  continuing  the  Operation  as  hath  been 
taught  in  the  preceding  Problem,  you  will  find  that  the 
Remainder  will  be  296/.  13  s.  10  d. 

You  mull  work  in  the  fame  manner  when  you  have  other 
Denominations,  as  you  will  fee  in  this  other 

EXAMPLE. 

Yo  find  on  the  24th  of  March  the  Year  1691.  at  two 
of  the  Clock  in  the  Afternoon,  at  which  time  we  writ* 
thefe  Lines,  the  Age  of  a  Pcrfon,  who  was  born  in  the  Year 
1,640,  the  6th  Day  of  Mayt  at  4  of  the  Clock  in  the 
Morning.  You  mull  reckon  but  1690  Years  complcat,  2 


Tears • 

Months, 

J Days, 

Hours . 

Front 

1690 

2 

23 

14. 

Subjlraft 

1639 

4 

$ 

.  4 

Remain 

50 

10 

18 

10 

Months  ended,  23  Days  compleat,  and  14  Hours,  betaufe 
the  Year  1691  is  not  yet  ended,  and  the  Day  begins  at 
Midnight,  and  alfo  1 639  Years  compleat*  4  Months  ended, 
<5  Days  compleat,  and  4  Hours,  for  the  fame  Reafon,  and 
fubftraft  this  Sum  from  the  Firft,  and  the  Remainder  will 
give  50  Years,  10  Months,  18  Days,  and  10  HoUrs,  for 
the  Age  requir’d. 

When  in  the  greater  Sum  there  wants  Terms  of  the  fame 
name  with  thofe  in  the  Sum  which  you  would  fubftra#, 
you  mull  put  a  Cypher  in  the  place  of  what  is  wanting, 
after  that  the  Operation  will  be  as  before,  and  as  you  fee 
in  the  following 

EXAMPLE. 

The  Line  of  Defence  of  a  Polygon  is  120  Fathoms,  and  its 
part  terminated  by  the  Curtain  and  the  Flank,  is  79  Fa¬ 
thoms,  3  Feet,  8  Inches,  2  Lines,  The  Front  of  the  Ballion 


is  requir’d  : 

Which 

may  be  found  by  Subftraétion, 

Fathoms* 

Feet . 

Inches . 

Lines . 

120 

0 

0 

0  Line  of  Defence, 

79 

3 

8 

2  Tart  to  be  fubjirafted. 

40 

2 

St 

10  Front  of  the  Baft  ion* 

as 
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as  you  fee  here,  where  the  Remainder  40  Fathoms,  2  Feet, 
3  Inches,  and  10  Lines,  is  the  Front  of  theBaftion. 

Laftly,  when  from  one  Sum  you  are  to  fubftrad  feve- 
ral  others,  you  muft  write  them  under  this  Sum,  and  hnifh 
the  reft  as  has  been  taught  in  the  preceding  Problem,  and 
as  you  fee  in  this 

example. 

The  interior  fide  of  an  irregular  Polygon  is  i3oToife$,  one 
of  the  two  Demigorges  is  24  Toifes,  2  Feet,  4  Inches,  and 
3  Lines,  and^the  other  Demigorgeis  26  Toifes,  5  Feet,  2  In¬ 
ches,  and  5  Lines,  The  Length  of  the  Curtain  is  requit’d. 


Toifes. 

Feet. 

Inches . 

Lines. 

Ï3Ü 

24 4 

0 

0 

0  Interior  Side . 

2 

4 

3  Vemigorge . 

5  Vemigorge. 

2  6 

5 

& 

78 

4 

5 

4.  Curtain. 

which  is  found  by  Subftra&ion,  as  you  fee  here,  where 
the  Remainder  78  Toifes,  4  Feet,  5  Inches,  and  4  Lines, 
is  the  Length  of  the  Curtain. 

,  PROBLEM  Y. 

•  .  i  ,  1/  >  ... 

Single  Multiplication . 

;  u  ■  '  .7  ;  Ui  •:  .  >'  ’<  *  ;  fl 

Single  Multiplication  teacher  the  manner  of  multiplying 
together  two  given  Numbers  of  the  fame  kind4  which 
hereafter  we  will  call  abfolute  Numbers ,  whereby  to  find  their 
Frodutt  ;  which  is  call’d  a  Squire  Number ,  when  ’cis  pro¬ 
duc’d  by  the  Multiplication  of  two  equal  Numbers;  and  a 
Cubic  Number ,  when  it  is  produc’d  by  the  continual  Mul¬ 
tiplication  of  three  equal  Numbers;  and  laftly  d  Plane  Sum- 
her ,  when  the  two  Numbers  which  arc  multiplied  are  un¬ 
equal. 

That  of  thefe  two  Numbers  which  multiplies  the  other, 
is  commonly  call’d  Multiplicator ,  and  the  other  which  is 
multiplied  is  call’d  Multiplicand  It  is  indifferent  which 
you  take  of  thefe  two  for  the  Multiplicator,  becauf  the  Pro- 
dud  will  be  always  the  fame,  as  we  have  remark’d  in  the 
firft  Definition  of  the  fécond  Book  of  Euclid’ $  Elements* 
Yet  commonly  the  leaft  Number  is  taken  for  the  Mukipli- 
cator,  becaufe  it  is  eafier  to  multiply  a  greater  Number  by 
a  lefs,  than  to  Multiply  a  lefs  by  a  greater. 
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To  Multiply  great  Numbers,  you  muft  of  Neceffity 
know  by  heart  the  Produft  of  thefe  lefl’er  ones,  that  is  to 
fay  of  the  nine  Digits  or  firft  Figures,  from  i  to  9  indufive  ; 
which  thofe  who  have  never  fo  little  of  the  Practice  of  Ac- 
compts,  can  hardly  be  ignorant  of  ;  Ncverthelefs  for  the  Eafe 
of  young  Perfons,  wc  have  here  added  the  following  Table 
of  Multiplication,  which  is  faid  to  have  been  invented  by  Pji» 
tba&oraSy  its  life  is, 


I 

2|3 

4  h  1  61 7 | 8 

9 

2 

4  r  6 

8  110)12)14)16 

18 

3 

6  1  9 112)15)18121 

24I27 

4  |  8  ]  I2|l6j20l24|28 

5  Iio,i5i2o'25|3o|35l 

32 

40 

36 

45 

6  I21i8)24Î  30Î36I42I48 

■>4 

63 

7  ! i4'|2i  128135 |42;49|s6j 

8  (1 6|  24I32I40148  H<C|164l72 

9  Ii8i27l36|4<5l54i63l7?l8i 

To  find  the  ProduéL  for  Example,  of  thefe  two  fimple 
Numbers  5  and  8,  you  need  only  look  for  one  of  thefe  tw© 
Numbers,  as  5  in  the  firft  Column  towards  the  left  hand, 
and  look  for  the  other  Number  8,  in  jtjie  firft  Column  at 
the  Top,  and  then,  under  8  and  over  againft  5,  the  two  given 
Numbers,  you  will  give  a  third  Number  40,  for  the  Pro- 
dud:.  '  '  k  : 

In  like  manner,  if  you  wou’d  know  how  many  8  times 
9  make,  or  9  times  8,  you  muft  take,  for  Example,  8  in 
the  firft  Column,  towards  the  left  hand,  apd  9  in  the  firft 
Column  at  the  top,  and  you  will  find  under  this  9,  and  op* 
pofitc  to  8,  the  Produit  72,  of  thofe  two  Numbers  8,  9. 
So  of  the  reft. 

This  being  fuppofed,  write  the  Multiplicator  under  the 
Multiplicand,  according  to  the  Method  given  in  the  preceding 
Problems}  and  having  drawn  a  Line  underneath.,  multiply  by 
the  firft  Figure  of  the  Multiplicator  towards  the  right  hand, 
each  Figure  one  after  another  of  the  Multiplicand,  begin* 
hing  in  like  manner  at  the  firft  Figure  towards  the  right 
hand,  and  as  often  fet  down  in  order,  from  the  right  to  the 
left,  the  Produd  arifing  under  the  Line,  provided  it  doth 
not  exceed  9»  for  if  the  Produ<ft  be  exprefs’d  by  two  Fi¬ 
gures,  as  it  often  happens,  put  down  only  the  laft,  and  car- 
fy  the  firft  to  be  added  to  the  Produéf,  which  you  will 
have  by  the  following  Multiplication.  You  muft  Multiply 
in  the  fame  manner  the  Multiplicand  by  the  other  Figures 
of  the  Multiplicator3  obferving  that  if  you  multiply  by  a 
•  ;  *  N  '  ■  Ten 
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a  Ten,  you  muft  begin  to  write  the'  Produft  under  the 
Tens,  and  if  you  multiply  by  a  Hundred,  the  firft  Figure  of 
the  Produft  muft  be  under  the  Hundreds,  and  fo  on  to* 
wards  the  left  Hand.  Laftly  having  drawn  a  Line  under 
the  Taft  Produft,  add  together  all  the  Produis,  included 
between  the  two  Lines,  and  the  Sum  will  be  the  Produit 
requir’d,  as  is  evident  by  i.  2. 

EX  A  M  P  L  E. 

A  Prince  fpends  34 «>6/.  a  Day,  and  wou’d  know  how 
much  he  fpends  in  a  Year,  which  is  found  by  multiplying  what 
he  fpends  a  Day,  which  is  3456/.  by  365,  which  is  the 
Number  of  Days  in  a  common  Year  thus.  After  having  put 
the  Multiplicator  under  the  Multiplicand,  as  you  fee  here,  and 
drawn  a  Line  underneath,  fay  to  your  felf  in  this  manner 
5  times  6  is  30,  put  down  o,  and  carry  355  times  5  is 
25,  and  3  which  I  carried  is  28,  I  put  down  8,  and  carry 
2  5  5  times  4  is  20,  and  2  which  I  carried  is  22,  I  put 

34*5  6  'Multifile and» 

365  Multifile  at  or « 

,  .  •' 

17280 

20736 

10368 


1261440  P rodufh 

» 

down  2,  and  carry  2;  $  times  3  is  i^,and2  which!  carfl* 
ed,  is  17,  I  put  down  7,  and  next  toit  1,  becaufe  I  have 
multiplied  all.  Then  I  proceed  to  multiply  the  fame  Num¬ 
bers  by  6y  which  reprefents  6  Tens,  fay  6  times  6  is  36, 
I  put  6  under  the  Tens,  and  I  carry  3  ;  6  times  5  is  30, 
and  3  which  P  carried  is  33,'  Ï  put  down  3,  and  I  carry  3  ;6 
times  4  is  24*  and  3  which  I  carried  is  27,  I  put  down  7, 
and  I  carry  236  times  3  is  1 8,  and  2  that  I  carried  is  2o, 
wljich  l  write  down. 

Laftly,  coming  to  the  laft  Figure  3,  whi^h  reprefents  three 
Hundreds,  fay  3  times  6  is  18,  I  put  8  under  the  Hun¬ 
dreds,  and  I  carry  1;  3  times  <5  is  1$,  and  1  which  I 
carried  is  1 6,  I  put  down  6,  and  carry  15  3  times  4  i§ 
12,  and  I  which  I  carried  is  13,  I  put  down  3,  and  carry 
1;  3  times  3  is  9,  and  i  which  I  carried  is  10,  I  put 
down  10. 

Laftly,  add  together  the  three  Produ&s,  17280  20736, 
10368,  which  are  equal  to  thefe  three,  17280,  207360, 
1036800,  the  Cyphers  being  under  Rood  to  be  in  the  Blank 
places  towards  the  right  hand,  becaule  the  Multiplication 

B  4  was 
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was  done  by  Tens,0  which  have  a  Cypher,  and  by  Hun¬ 
dreds,  which  have  2  Cyphers,  and  you  will  have  in  the 
Sum  12(51440/,  for  the  Produft  requir’d,  or  for  the  Ex¬ 
pence  of  a  whole  Year.  The  Proof  of  which  may  be  done 
by  Divifion,  namely  by  dividing  the  Produ&  by  -one  of  the 
Numbers  which  was  multiplied  ;  becaufe  the  other  Number 
ought  to  be  found  :  For  it  is  evident  that  Divifion,  which 
is  contrary  to  Multiplication,  undoes  what  that  doth. 

SCHOLIUM. 

Since  a  Cypher  in  multiplying  produces  nothing,  if  in 
the  Multiplicator  there  be  any  Cyphers  intermix’d,  let  them 
not  be  meddled  with,  but  multiply  the  Multiplicand  by  the 
other  figniheant  Figures  of  the  Multiplicator,  and  for  fear 
of  placing  the  particular  Produis  wrong,  it  will  not  be 
amifs  to  put  a  Cypher  under  that  which  is  in  the  Multiply 
cator3  as  you  fee  in  this 

EXAMPLE 

The  Contents  of  a  Piece  of  Ground  is  requir’d,  which 
bath  the  Figure  of  a  Oblong,  whofe  Length  is  for  example, 
324  Perches,  and  the  Breadth  208.  This  may  be  done  by 
multiplying  the  Length  by  the  Breadth  thus. 

324  Length . 

208  Breadth • 


2^92 

6480 


67392  Contents « 

,  $ 

Having  put  the  breadth  under  the  length,  as  you  fee  here, 
and  multiplied  324  by  8.  put  a  Cypher  under  the  9,  below 
the  fame  o  in  the  Multiplicator,  after  that  multiply  324 
by  2,  and  the  two  Produis  being  added  together,  will 
give  67392  Square  Perches  for  the  Content  requir’d. 

When  the  Multiplicator  contains  fotne  Cyphers,  towards 
the  right  hand,  you  mufl  in  like  manner,  put  a  Cypher 
down  below  that  Cypher,  and  then  multiply  by  the  other 
fignificant  Figures  of  the  Meikiplicator  }  arid  for  the  more 
Eafe  in  Practice,  it  will  not  be  amife  to  place  the  firft  Fi¬ 
gure  of  the  Multiplicator  towards  the  right  hand,  under 
the  firft  Figure  of  the  M  ultiplicand,  as  if  there  was  no 
Cypher,  and  as  you  fee  in  this 

_ _  «■  y  æ  ^  - 
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EXAMPLE. 

It  is  requir’d  how  many  Pence  there  are  in  6 2<$  Crowns* 
$  Crown  containing  60  Pence,  It  is  evident  that  in  625 
Crowns,  there  will  be  625  times  60  Pence,  and  confequcnt- 
ly  there  needs  no  more  than  to  multiply  625  by  60,  and 
the  Produd  (hews  that  in  625  Crowns,  there  arc  37*)0O 
Pence. 

62 5  Sum  of  the  Crowns . 

60  Value  of  a  Crown. 

37500  ^Number  of  the  Pence. 

If  in  the  Multiplicand  and  the  Multiplicator  there  are 
Cyphers  on  the  right  hand,  you  may  negle&  thofe  Cyphers, 
to  avoid  the  Confiifion  that  many  may  caufe,  and  after  ha¬ 
ving  multiplied  all  the  fîgnificant  Figures,  you  muft  add  all 
thofe  Cyphers  which  had  been  negleéted,  to  the  right  hand 
of  the  Produft,  as  you  fee  in  this 

*  e  Q  7/  '• 

EXAMPLE. 

To  find  how  .much  7800  Yards  of  Brick-work  will  coft* 
at  the  rate  of  50  d.  the  Yard  j  you  muft  multiply  78  by  5» 
and  then  add  the  three  Cyphers,  which  were  negle&ed,  to 
the  Produ<ft  390,  and  you  will  have  390000  for  the  Price 
of  780Q  Cubic  Yards* 

v.  *  '  -  f  /  ‘  .  . 

78  Multiplicand. 

5  Multiplicator • 


390.  000  Produtt. 

■  /*<’».•  -*•  ' 

Since  the  particular  Produ&s  in  multiplying  gains  room 
towards  the  left  hand,  if  on  that  Side  there  is  not  Space 
enough  to  put  the  Figures  down  in  their  Order,  which 
may  often  happen,  as  in  proving  Divifion  by  Multiplication  3 
in  fu$:h  a  Cafe  it  will  not  be  amifs  to  place  the  Multipli¬ 
cator  ptherwife,  by  putting  the  firft  Figure  thereof  to¬ 
wards  the  left  hand,  under  thefirft  of  the  Multiplicand  to¬ 
wards  the  right,  fo  that  the  other  Figures  of  the  Multipli¬ 
cator,  may  advance  towards  the  right  hand  :  After  this, 
you  muft  begin  to  multiply  at  the  ftrft  Figure  towards  the 
left  hand  of  the  Multiplicator,  then  at  the  reft  towards 
the  right,  and  fo  on,  as  in  the  following 


EXAM- 
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To  find  how  many  Hours  in  a  Bi (Tex tile  Year,  which  con¬ 
tains  3 66  Natural  Days;  you  muft  multiply  3 66  by  24, 
which  the  number  of  Hours  in  a  natural  Day,  thus, 

366 

24 


732 

1464 

S7S4  ProduB* 

Having  put  the  Multiplicator  24  under  the  Multiplicand 
3  66,  as  before  directed,  and  as  you  fee  here,  I  begin  to  mul¬ 
tiply  by  2,  and  write  the  Produit  732  underneath,  fo  that 
the  firft  Figure  2,  at  the  right  hand  anfwers  to  the  Figure 
Z  which  multiplies:  I  multiply  afterwards  by  the  next  Fi¬ 
gure  4,  putting  the  Produit  1464  underneath,  fo  that  in 
like  manner  the  firft  Figure  4  towards  the  right  hand  an¬ 
fwers  the  Figure  4,  which  multiplies.  Laftly,  I  add  toge¬ 
ther  the  two  Produits,  and  the  Sum  8781.,  will  be  the  Pro¬ 
duit  fought,  or  the  number  of  Hours  in  3 66  Natural  Days. 

Compendium*  in  Multiplication . 

1 

’  /  .  • 

Since  Multiplication  is  of  great  life  in  all  forts  of  Ae- 
«ompts,  and  the  Praitice  of  it  laborious,  when  the  Num¬ 
bers  to  be  multiplied  ate  fomething  great,  one  may  dis¬ 
patch  more  Bufinefs,  and  fave  time  by  making  ufe  of  Com¬ 
pendiums,  when  they  can  b@  met  with.  Thefe  Compendi¬ 
ums  will  be  e-jfily  found  by  him  that  underftands  the  Pro¬ 
perties  of  Numbers,  which  are  almoft  all  naturally  known 
to  every  one  :  Wherefore  I  (hall  content  my  felt  only  to 
give  here  fome  Examples  of  Compendiums,  which  may  be 
drawn  from  thence. 

1  The  Property  of  Unity  being  fuch,  that  by  multiply¬ 
ing  it  doth  not  augment  the  Product,  and  of  a  Cypher 
that  in  multiplying  it  produces  o,  it  follows  that  the  readi¬ 
ed  way  to  multiply  a  propos’d  Number  by  10,  by  100,  by 
1000,  or  by  any  other  Number  compos’d  of  Unity,  and  as 
many  Cyphers  as  you  pleafe,  there  needs  no  more  but  to 
put  all  the  Cyphers  at  the  right  hand  of  the  given  Number, 
and  you  will  have  the  Produit.  Thus  324  Ells  of  Stuff,  at 
10  Shillings  an  Ell  arc  worth  3240  Shillings,  and  in  like 
manner  32  French  Piftoles  are  worth  320  Livres,  becaufe  a 
French  Piftolc  is  valued  at  10  Livres.  It  appears  alfo  in 


I 

I  Part  I?  Of  Whole  Numbers , 

1  the  fame  manner,  that  $6  Acres  of  Land,  at  too  Pence 
:  the  Acre,  are  worth  5600  Pence.  So  of  the  reft. 

2.  By  this  fame  Property  of  the  Unit,  it  is  plain  that 
*  to  multiply  a  given. Number  by  ji,  there  is  nothing  to  do 
t  but  to  write  the  fame  Number  down,  the  one  a  Place 
Ï  further  towards  the  left  hand,  ^han  the  other,  and  add  to- 
;  gether  thefe  two  Numbers  fo  difpos’d,  their  Sum  will  be 

the  ProduA  requir’d.  Thus  to  find  how  many 
Livres  56  Louis  D’ors  make,  at  il  Livres  the  56 
I  Louis  D’or,  you  muft  write  5  6  under  56,  is  5  6 

\  y°u  fee  here,  and  the  Sum  of  thefe  two  Num-  - • 

:  bers  will  ftiew,  that  in  56  Louis  D’ors  there  616 
i  are  616  Livres, 

3.  From  whence  it  follows,  that  to  multiply  a  given 
Kumber  by  12,  which  is  greater  by  an  Unit  than  11,  it 

f  muft  be  written  once  dire&ly  under  it  felt  by  reafon  of  this 
[  Unit,  and  once  again  a  Place  farther  towards  the  left  hand, 
a  and  add  thefe  three  Numbers  together.  Thus 
I  to  find  how  many  Inches  there  are  in  32  Feet,  32 

you  muft  write  this  Number  32,  as  you  fee  32 

here,  and  the  Sum  384  will  be  the  Number  32 
t  oflnches  contain’d  in  32  Feet.  But  that  may  -  — 

be  done  otherwife,  and  more  eafily,  as  you  384. 

i  (hall  fee.  . 

4.  You  may,  without  making  any  Addition,  multiply 
a  propos’d  Number  ' by  another,  when  this  other  Number 

il  fhall  be  produc’d  by  the  Multiplication  of  two  other  lefs 
I  Numbers,  which  we  will  call  producing  Numbers ,  which 
il  elfe  where  we  call’d  Sides ,  becaufe  the  Multiplicator  by  this 
.  Suppofition,  is  a  plain  Number,  whofe  two  producing  Num- 
s  bers  are  its  Sides  ;  namely  by  multiplying  the  given  Num- 
1  ber  by  one  of  the  two  producing  Numbers,  and  the  Pro- 
1  du&  by  the  other  producing  Number  ;  For  the  Second  ' 

:  Product  will  be  that  which  is  requir’d. 

Thus  to  know  how  many  Pence  thereare  in  24  Shilling  »  it  « 
;  is  known  that  you  muft  multiply  24  by  1 2,  becaufe  thereare 
:  12  Pence  in  a  Shilling  5  thep  as  I2hath  thefe  two  producing 
Numbers,  3, 4,  you  muft  multiply  24  by 3,  andthe  Product  72 


•24  Shillings . 


24  Shillings , 
2 


72 


288  .Pence, 


48 

6 


288  Fiiiyi* 
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by  4,  and  this  fécond  Produit  288  will  be  that  which  is 
requir’d  *  becaufe  the  Quadruple  of  a  Triple  is  the  Dodecu- 
pie  ;  and  becaufe  Sextuple  of  a  Double  is  alfo  Dodccuplc, 
it  is  plain  that  fince  12  has  thefe  two  other  producing 
Numbers,  2,  6,  you  may  alfo  multiply  the  given  Number 
24  by  2,  and  the  Product  48  by  6,  and  you’l  have  the 
fame  Produit  288  for  the  Number  of  Pence  in  24  Shillings, 
«$.  You  may  upon  this  Principle,  reduce  by  way  of  a 
Compendium  all  forts  of  higher  Denominations  into  low¬ 
er  ;  as  to  reduce  42  Pounds  into  Pence,  you  muft  multiply 
them  by  20,  for  the  Shillings,  which  you  muft  Multiply  by 
12,  that  is  to  fay  by  3  and  4,  to  have  the  Pence.  In  like 
manner  to  find  how  many  Inches  there  are  in  43  Fathoms, 
you  muft  multiply  ’em  by  6  to  have  the  Feet,  and  thefe 
Feet  by  12,  or  by  3  and  4,  for  the  Inches. 


42  Pounds • 
20 


43  Fathom * 
6 


840  Shillings • 


2520 

4 


10080  Pence » 


258  FeeU 

3 

774 

4 

3096  Inches* 


318 

6 


1908  Square  Feet . 


6.  It  is  evident  alfo,  by  the  fame  Principle,  that  to  multi¬ 
ply  a  given  Number  by  a  Square  Number,  the  Number  given 
muft  be  multiplied  twice  by  the  Side  of  the  Square  Number# 
Thus  to  find  how  many  Square  Feet  there  are  in  <53 
53  Square  Fathoms,  Square  Fathotas,  it  is  known  that  a 
6  Square  Fathom  contains  3 6  Square 

Feet,  and  therefore  that  <5  3  muft  be 
multiplied  by  36  \  and  as  the  Square 
Root  or  Side  of  36  is  6,  you  muft 
multiply  53  by  6,  and  the  ProduÆ 
318  again  by  6,  and  the  Second  Pro¬ 
duct  1908.  will  be  that  which  is 


requir’d. 

The  fame  Principle  teaches  us,  that  to  multiply  a  given 
Number  by  a  Solid  Number,  that  is  to  fay,  by  a  Number 
that  has  three  producing  Numbers,  or  which  (hall  be  pro¬ 
duc’d  by  the  mutual  Multiplication  of  three  others,  which 
are  the  Sides  of  this  folid  Nu  nber  ;  you  muft  multiply  the 
given  Number  by  one  Side,  and  the  Produit  by  one  of  the 
ttyp  other  Sid&s,  and  the  Second  Produft  by  the  third  Side. 

Thus 
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Thus  to  multiply  36  by  144, 

3<S 
.  6 

it  is  known  that  144  is  a  folid 
Number,  whofe  three  Sides  arc 

2l6 

6,  6,  4,  you  muft  multiply  3 6 

6 

by  6,  and  the  Product  216  by  6, 

— — . 

and  the  Second  Produft  1296, 

1296 

by  4,  the  third  Produft  will  be 

4 

that  required. 

5184 

43  Cubic  Fathoms 

6 


7.  From  whence  it  is  eafy  to  conclude  that  to  multiply 
a  given  Number  by  a  Cube  Number,  which  is  a  Solid 
Number,  whole  three  Sides  are  equal,  you  mult  multi¬ 
ply  the  given  Number  three  times  by  the  Side  of  the 
Cube» 

So  to  find  how  many  Cubic 
Feet  there  are  in  43  Cubic  Fa¬ 
thoms,  ’tis  known  that  a  Cubic 
Fathom  contains  216  Cubic  Feet, 
and  as  the  Cubic  Root  or  Side 
of  2i 6  is  6,  you  muft  multi» 
ply  43  by  6 ,  and  the  Produ& 

258,  again  by  6,  and  the  Se¬ 
cond  Product  1548  once  more 
by  6,  and  the  third  Produét 
9288  will  be  that  which  is  requir’d. 

In  like  manner  to  find  how  many  Geometrical  Paces  324 
Stades  contain,  it  is  plain  that  fince  a  Stade  contains  125 
Geometrical  Paces,  you  muft  multiply  324  by  12$,  but 
becaufc  the  Cube  Root  of  this  Number  125  is  5,  you  muft 
multiply  324  by  5,  and  the  Product  1620  again  by  5, 
and  the  Second  Produft  8i  00  again  by  5. 

324  Stade 5. 

5 


258 


6 


9288  Cubic  Feet . 


324000 
8  [40$ 0© 


40500  Paces . 


Since  it  happens  that  this  Number  125  being  multiplied 
by  8,  produce  1000,  it  follows  that  if  to  the  given  324  you 
add  tovvird  the  right  hand  three  Cyphers,  you  will  havç 

^240:,  a 


29 


A  Treat  i/e  of  Arithmetic^ 

324000,  which  i3  the  Produét  of  324  by  ioooi  or  by  $ 
times  125,  and  consequently  if  you  take  the  8th  Part  of 
324000,  you  will  have  40500  as  before,  for  the  Produft 
of  324  by  125,  or  for  the  Number  of  Geometrical  PaceS^ 
which  are  contain’d  in  324  Stades, 

There  are  feveral  other  Abridgements  of  this  Nature  that 
are  very  curious  and  ufeful, which  we  {hall  here  pafs  over.  We 
{hall  add  only  one  other  Compendium,  which  may  be  very 
ufeful  on  feveral  Occafions,  chiefly  for  the  Redu&ion  of 
high  Denominations  into  lower  ones,  and  likewife  opens  the 
Way  to  feveral  other  Abridgements. 

To  find  for  Example,  how  many  Lines  there  are  in 
524  Toifes •  524  Toifes,  you  know  that  a  Toife  con° 

864  tainS  864  Lines,  524  ought  to  be  multiplied 

- - -  by  864,  which  may  be  done  by  two  Mul- 

4r92  ti plications  only,  altho’  the  Multi plicator  864 

33536  be  compos’d  of  three  Figures,  becaufe  the 

* — - -  firft  Figure  8  towards  the  left  hand  is  com- 

452736  Lines .  priz’d  8  times  in  the  two  others  64,  which  in 
this  cafe  will  be  Confider’d  as  one  only  Fi¬ 
gure.  Wherefore  having  for  greater  facility  difpos’d  the 
two  Members.to  be  multiplied,  as  you  fee  here,  you  mu  ft 
begin  to  multiply  524  by  8,  and  the  Produit  4192,  by  8, 
which  is  the  Number  of  times  that  the  firft  Figure  8,  to¬ 
wards  the  left  hand  of  the  Multiplicator  864  is  contain’d 
in  the  two  others  64,  and  you’ll  have  this  Second  ProduÛ 
33536,  which  is  the  Produit  that  wou’d  arife  by  multi¬ 
plying  524  by  64,  and  confequently  ought  to  be  plac’d  as 
you  fee  here  3  and  the  Sum  of  thefe'two  Produits  will  give 
452736,  the  Number  of  Lines  in  524  Toifes. 

PROBLEM  VI. 

Compound  Multiplication. 

COmpound  Multiplication  teaches  the  manner  of  multi¬ 
plying  a  Sum  compos’d  of  feveral  different  kinds  or 
Denominations,  by  an  abfolute  Number,  or  by  another 
Sum  compos’d  alfo  of  feveral  different  kinds.  Variety  of 
Cafes  may  happen,  which  we  {hall  explain  in  order  in  the 
following  Examples. 

EXAMPLE. 

To  find  how  much  67  Ells  of  Cloth  will  coft  at  6  L 

4-s.  2d.  the  Ell,  «You  muft  multiply  thefe  61.  4**  2  ^ 

6?' 
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67  Ells  67  ,  .  67 

61.  4s.  2d.  4  2 

v  402  /.  268  $.  134  d. 

13  l .  8  s./or  ?^4s. 

1 1 5, 2<L  /or  the  2  d. 


41*5  /»  19  5.  2d,  Vroduft* 

by  the  abfolute  Number  67»  by  writing  it  above  the  Pounds, 
as  you  fee  here,  and  multiplying  67  by  6,  gives  402  L 
which  muft  be  written  under  the  Line}  after  that  you 
muft  multiply  apart  the  fame  abfolute  number  67  by  45® 
and  you’l  have  268  s.  or  13  /.  8  s,  which  muft  be  put  un¬ 
der  Pounds  and  Shillings  }  then  you  muft  multiply  alfo  apart 
the  fame  abfolute  Number  67  by  2  d.  and  you’ll  have 
134  d.  or  1 1 5.  2  d,  which  muft  be  written  under  the 
Shillings  and  the  Pence*  Laftly,  having  drawn  a  fécond 
Line  under  thefe  three  Produis,  you  muft  add  them  toge¬ 
ther,  and  the  Sum  will  (hew,  that  67  Ells  will  coft  415  l. 
19  j,  and  2  d.  This  is  readily  proved  by  Divifion,  as  has 
been  already  faid  in  the  preceding  Problem, 

To  reduce  Shillings  into  Pounds,  for  Example  268  s,  you 
muft  divide  thefe  268  s.  by  20,  it  being  certain  that  as 
often  as  2o  is  contain’d  therein,  fo  many  Pounds  there  (hall 
be,  becaule  a  Pound  is  20  Shillings  :  But  becaufe  we  do  not 
yet  know  Divifion,  make  Ufe  of  this  Abridgment.  Since 
the  Number  by  which  we  are  to  divide  is  20,  or  the  fig- 
nificant  Figure  is  2,  take  the  half  of  all  the  Figures  of  the 
given  Number  268,  except  the  laft  8,  towards  the  right 
hand,  beginning  towards  the  left,  faying  the  half  of  2  is  i$ 
and  the  half  of  6  is  3,  and  thefe  two  halves  compofe  the 
Number  13,  which  reprefents  13/.  and  the  Number  8 
which  remains  is  85.  fo  that  268  s,  make  13/.  and  8  s . 

To  reduce  Pence  into  Shillings,  for  Example  1 34  Pence, 
you  muft  divide  thefe  134*/.  by  12,  it  being  certain,  that 
fo  many  times  as  12  is  contain’d  in  134,  fo  many  Shillings 
will  there  be,  becaufe  a  Shilling  is  12  Pence,  But  becaufc 
wc  do  rot  yet  know  Divifion,  you  muft  fubftraft  12  from 
134  as  many  times  as  is  poffible,  and  retain  one  Shilling  for 
each  time}  or  becaufe  12  has  thefe  two  producing  Num¬ 
bers  3,  4,  you  muft  confider  the  given  Number  134  as  a 
Sum  of  Shillings,  which  you  muft  divide  by  3,  and  the 
Quotient  by  4,  becaufe  the  fourth  of  a  third  is  a  twelfth. 
Tho’  this  fuppofes  that  you  know  Divifion,  which  we  have 
not  yet  taught,- however  the  Prafticeofit  will  be  eafy,  by 
faying  firft,  the  thir^.of  13  is  4,  or  4  Tens,  and  tjiere  rç- 

mains 


3^  A  Treat ife  of  Arithmetick. 

mains  i  Ten,  which,  with  the  4  following  make  14,  the 
third  of  which  is  4  Units,  fo  that  I  have  44  Shillings,  and 
there  remains  yet  2  Shillings,  or  24  Pence,  the  third  of  which 
is  8  Pence.  So  that  the  third  of  1 34  j  is  44  5.  §  d*  of  which 
you  muft  take  the  fourth,  which  may  be  done  in  the  fame 
manner  and  you’l  find  1 1  îé  2  d.  for  the  value  of  134  d. 

But  this  Reduition  may  be  made  a  great  deal  cafier  by  an 
Abridgment,  which  is  common  among  Meafurers,  Merchants, 
and  Tradefmen,  becaufe  it  is  very  convenient,  and  for  that 
reafon  we  fhall  not  neglect  it  here,  but  fliall  explain  it  in  as 
plain  a  manner,  as  is  poflible,  as  well  in  the  preceding  Exam¬ 
ple,  as  in  the  following  ones. 

To  find  then,  in  this  Example,  at  once  what  ought  to  pro¬ 
duce  67  times  4  Shillings  ;  or  4  Shillings  multiplied  by  the 
abfolute  Number  67,  you  muft  confider  that  if  in  the  place 
of  4  Shillings,  you  had  20  s.  or  a  Pound,  the  Product  would 
be  67  L  but  becaufe  there  is  but  4  5.  which  is  exactly  the  fifth 
part  of  a  Pound,  there  will  be  produced  but  the  fifth  part  of 
6 7  Pounds.  Thus  in  the  Practice  you  muft  take  the  fifth  part 
of  the  abfolute  Number  67,  by  faying  the  fifth  part  of  6  is  1, 
which  is  1  Ten,  and  there  yet  remains  1.  Ten,  which  with 
the  following  Figure  7,.  makes  17,  the  fifth  part  of  which  is 
3,  which  is  3  Units,  fo  that  you  will  have  13  /.  and  there 
will  remain  yet  2 /.  which  is  40  5,  whereof  the  fifth  part  is 
8  s .  but  you  would  have  done  fooner  by  multiplying  the.  re¬ 
maining  Number  2  by  4,  which  is  the  Number  of  Shillings-, 
becaufe  this  remaining  Number  2,  holds  the  place  of  the  ah- 
folute  Number  which  muft  be  multiplied  by  4  s.  Thus  you 
will  have  13  /.  8  s.  for  the  produit  of  45.  multiplied  by  the 
abfolute  Number  6 7. 

In  like  manner  to  find  by  one  fingle  Operation  what  is  67 
times  2  d.  or  2  d.  multiplied  by  the  abfolute  Number  67; 
you  muft  confider,  that  if  in  the  place  of  2  d .  you  had  12  d« 
or  a  Shilling,  the  Produit  wou’d  be  67  5.  but  as  there  are 
but  2  d .  which  is  but  the  fixth  part  of  a  Shilling,  the  Produit 
will  be  juft  the  fixth  part  of  67  5.  So  in  the  Pradtice  you 
muft  take  the  fixth*part  of  the  abfolute  Number  67,  by  fay¬ 
ing,  the  fixth  part  of  6  is  1,  which  is  one  Ten,  and  ax 
there  remains  nothirg,  you  muft  fay,  thés  fixth  part  of  71s  1 

r,  which  is  one  Unit,  fo  that  you  will  have  11s.  and  there  * 
will  remain  1 5.  which  is  12  d •  the  fixth  part  of  which  is  2 
which  will  be  had  eafier  by  multiplying  the  remaining  Num¬ 
ber  i  by  2,  which  is  the  Number  of  Pence.  Thus  you  will 
have  1 1 5.  2  <f.  for  the  Product  requir’d. 

You  fee  here  that  the  Pence  produce  Shillings,  and  the 
Shillings  Pounds,  and  it  will  appear  in  the  fame  manner  that 
Inches  produce  Feet,  and  Feet  Yards  j  for  it  is  eafie  to  judge* 


0 
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by  the  preceding  Reafoning,  that  any  Denomination  what- 
foevcr  being  multiply’d  by  an  abfolute  Number^  produces 
tbc  Denomination  immediately  higher,  namely  that  with 
refpeft  of  which  the  Number  of  the  lower  Denomination  is 
àt  an  aliquot  Part  of.  But  it  may  happen  that  it  will  not 
be  an  aliquot  Part  ;  in  this  Cafe  it  muft  be  reduc’d  into  two 
or  three  other  Numbers ,  which  fliou’d  be  aliquot  Parts, 
which  may  be  èafily  done,  as  you  fliall  fee  in  the  following 
Examples. 


EXAMPLE  2. 


To  find  how  many  Livres  there  are  in  «5  5  Crowns ,  a  Crown 
being  worth  3  Livres  6  Sols,  you  muft  firft  multiply  5  3 
by  3  Livres,  and  you  will  have  149  Livres ,  which  muft  be 
written  under  the  Line,  as  you  fee  here  :  And  becaufe  6 
Sols  are  not  ah  aliquot  Part  of  the  Livre ,  that  is  to  fay? 
that  6  does  not  cxaétly  divide  20,  it  muft  be  reduc’d  into 
thefe  two,  4,  2  ;  whereof  the  firft,  4,  is  the  fifth  Part  of 
20  ;  and  the  laft,  2,  is  the  tenth  Part  of  it.  You  muft: 
take  then  the  fifth  Part  of  the  abfolute  Number  53,  which 
ought  to  be  confider’d  as  Livres ,  and  you  will  have  i® 


53 

Crowns 

9 

3 

Liv . 

6  Sols,  the  value  of  à  Crown i 

Livres « 

V 

> 

'  V? 

•4 

ÏO 

Liv , 

1 2  Sols  for  the  4  Sotsa 

5 

Liv i 

6  Sols  for  the  2  Sols. 

A 

>• 

174 

Liv. 

18  Sols ,  the  value  of  53  Crowns % 

0 


Livres  12  Sols,  and  the  tenth  part  of  the  fame  abfoluté 
Number  53,  which  is, 5  Livres  6  Sols •  Writing  thefe  twd 
Produits  as  you  fee  here,  and  adding  together  the  three 
Produfts  which  are  under  the  Line,  you  will  have  174  Li¬ 
tres  l8  Sols,  for  the  value  of  53  Crowns  5  which  may  alfo  be 
foundby  another  Abridgment  ;  namely,  by  multiplying  53  by 
33  Livres,  which  are  the  value  of  iq  Crowns ,  and  by  divi¬ 
ding  the  Product  1749  Libres  by  10,  that  is  to  fay,  by  ta¬ 
king  away  the  firft  Figure  9  towards  the  right  hand,  which 
being  doubled,  tvill  reprefenî  i8  Sôls  befidcs  the  174  Li « 
vresi 


e 


ÏBI 
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EXAMPLE  ?. 

To  find  how  much  a  Perfon  fhall  fpend  in  a  Year,  or  in  365 
Days,  at  the  Rate  of  3 1.  16  s,  1 1  d.  a  Day,  you  muft  reduce 
the  16  s.  into  10,  4,  2,  which  are  the  half,  the  fifth  part, 
and  whe  tenth  part  of  a  Pound  :  and  in  like  manner  the  1 1  d . 
into  thefe  three,  4,4,  3,  which  are  two  thirds  and  a  fourth 
of  a  Shilling  \  after  which  you  muft  work  as  has  been  faid, 

365  Days  in  a  Tear , 

'll-  165.  11  d.  Exfence  in  a  Day, 


109*5  00  00 

1 82  10  co  for  the  10  s. 

73  00  00  for  the  4  s. 

36  10  00  for  the  2  5* 

00  12 1  08  for  the  4.d- 

00  12 1  08  for  the  4  d , 

00  9103  for  the  3  d , 

1403  L  04  s.  7  d,  Exfence  of  a  Tear . 

and  as  you  lee  here,  and  the  Sum  of  all  the  Products  will 
give  1403  /.  4  j.  7  d,  for  the  Expcnce  of  a  Year. 

EXAMPLE  4. 

If  the  Sun's  mean  Motion  be  59  Minutes,  and  8  Seconds  a 
Day,  how  much  is  it  in  31  Days  ?  You  muft  multiply 

e  .k .  .  , 

31  Humber  of  Days, 

59',  Diurnal  Motion , 

1 50.  30'.  for  the  30  Minutes , 

10.  20.  for  the  20  Minutes, 

2.  35.  /<?r  5  Minutes, 

2,  4.  /or  the  4  Minutes 

2.  4".  /k  4  Seconds, 

2.  4.  fir  the  4  Seconds* 

- : - — nmi 

30°.  33'.  8".  Motion  in  31  Days,  , 

# 

*59*.  8,y  by  31  :  For  this  end  you  muft  reduce  <59  Minutes  1 
into  thefe  four  aliquot  Parts,  30,  20,  <5,  4,  which  are  the 
half,  the  third,  the  twelfth,  and  the  fifteenth  part  of  a 
Degree,  or  60  Minutes  :  And  in  like  manner  you  muft  re¬ 
duce  the  8  Seconds  into  thefe  two  aliquot  Parts,  4,  4,  each 
whereof  is  the  fifteenth  part  of  a  Minute  or  do  Seconds, 
Then  you  muff  work  as  before,  and  as  you  fee  here,  and 

the 
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the  Sum  of  all  the  Produis  will  give  30  Degree?,  3  3  Mi¬ 
nutes)  and  8  Seconds,  for  the  mean  Motion  of  the  Sun  in 
31  Days. 

An  Infinity  of  other  Queftions  might  be  given,  to  fliew 
the  Ufe  of  Multiplication,  and  to  which  it  may  be  apply’d  z 
but  I  believe  that  the  preceding  Examples  may  iuffice,  be- 
caufe  a  Mathematician  ought  to  have  Sagacity  enough  to  ap¬ 
ply  things  of  this  nature  himfelf.  You  will  have  other  Ex¬ 
amples  of  it  in  the  Rule  of  Three,  *and  in  Practical  Geo* 
metry . 

PROBLEM  VIE 

Single  Divijlon, 

Single  Divifion  teaches  the  manner  of  dividing  an  abfoîute 
Number  by  another  abfolute  lefs  Number,  to  know  how 
many  times  that  lefs  Number,  which  is  call’d  Divifor ,  is  con¬ 
tain’d  in  the  greater,  which  is  call’d  Dividend ,  which  contains 
as  many  times  the  Divifor  as  the  Quotient  contains  Units. 

There  are  feveral  different  forts  of  Divifion,  which  I  fhall 
not  here  explain,  leaving  that  to  thofe  who  depend  on  a  Book 
of  Arithmetick,  my  Intention  being  to  put  nothing  in  this 
Treatife,  nor  in  the  others,  which  is  not  necefiarv  and  o£ 
ufe.  Thus  I  fhall  content  myfelf  in  giving  you  here  one 
only  way  of  Divifion ,  namely  that  which  Î  always  pra&is’d 
and  taught,  because  in  the  Pra&ice  it  feems  to  me  the  moft 
convenient  of  all,  without  giving  my  felf  the  trouble  to 
examine  whether  it  is  the  Italian  or  the  Sfatiijh  way. 

Firfl,  if  the  Divifor  is  a  fingle  Figure,  for  example  6, 
as  if  you  would  know  how  many  Fathoms  in  20736  Feet, 
in  which  cafe  you  mull  divide  20736  by  6,  becaufe  a  Fathom 

20736  Dividend *  ^34^6  Quotient. 

6  Divifor •  v  6  Divifor. 


27  C  20736  Proof. 

6 


33 

6 

36  A • 
6 


C  2 


o 


con» 
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contains  6  Feet.  For  this  end  you  muft  begin  the  Divifioii 
towards  the  left  hand  of  the  Dividend,  by  placing  the  Di¬ 
vifor  not  under  the  2,  becaufe  this  Number  is  lefs  than  6, 
which  muft  be  done  if  it  be  equal  or  greater*  but  under  20, 
fo  that  the  6  be  put  below  the  o,  as  you  fee  here  :  After 
which  you  muft  draw  a  Line  underneath,  and  another  to¬ 
wards  the  right  hand  to  put  the  Quotient  in9  which  you 
will  find  in  this  manner, 

1  fay  6  in  2o  is  3  times,  I  put  3  in  the  Quotient  after 
the  Line  towards  the  right  hand,  and  multiplying  the  DivU 
for  6  by  the  Quotient  3,  I  fub  ft  raft  the  Produft  i3  from 
the  fuperior  Number  20,  and  I  write  the  Remainder  2  be-; 
low  the  Line  under  the  Divifor  6 .  After  that  I  bring  down 
the  following  Figure  7  of  the  Dividend,  and  annex  it  to 
the  remaining  Number  2,  and  you3ll  have  27,  which  I  dU 
vide  in  the  fame  manner  by  6,  by  placing  the  6  under  the 
7  brought  down,  and  faying,  after  having  drawn  a  Line 
underneath,  6  is  in  27  4  times,  I  put  down  4  in  the  Quo¬ 
tient,  on  the  right  hand  of  the  firft  found  Figure  3  ,and  mul¬ 
tiplying  the  Divifor  6  by  this  fécond  Figure  4,  I  fubftraft 
the  Produft  24  from  the  fuperior  Number  27*  and  I  write 
the  Remainder  3  below  the  Line  under  the  Divifor  6. 
In  like  manner  I  take  down  the  following  Figure  3  of  the 
Dividend,  and  annex  it  to  the  3  that  remain’d  ;  then  I  have 
33,  which  I  divide  in  the  fame  manner  by  6,  placing  the 
6  under  the  3  brought  down,  and  faying  6  in  33  <$  times, 
I  put  down  in  the  Quotient,  at  the  right  hand  of  the 
two  firft  found  Figures  34,  and  multiplying  the  Divifor  6  by 
this  third  found  Figure  5,  I  fubftraft  the  Produft  3olfrom 
the  fuperior  Number  33,  and  I  write  the  Remainder  3 
below  the  Line,  under  the  Divifor  6.  Laftîy  I  take  down 
the  laft  Figure  6  of  the  Dividend,  and  annex  it  to  the  re¬ 
maining  Number  3,  and  it  gives  36,  which  I  divide  by  6 , 
by  placing  the  Divifor  6  under  the  6  brought  down,  and 
faying  6  is  in  36  6  times 3  I  put  down  6  in  the  Quotient 
on  the  right  hand  of  the  three  firft  found  Figures  34$  »  arid 
multiplying  the  Divifor  6  by  the  fourth  found  Figure  6, 
I  fubftraft  the  Produft  36  from  the  fuperior  Number  3 6, 
<and  as  there  remains  nothing,  I  write  ah  o  under  the  Line, 
and  the  Divifion  is  finifh’d,  becaufe  all  the  Figures  of  the 
Dividend  have  been  taken  down,  and  confequently  all  the 
Dividend  has  been  divided.  And  the  Quotient  will  be  34$^» 
for  the  number  of  Fathoms  which  are  contain’d  in  20736 
Feet  :  This  muft  be  prov’d  by  Multiplication,  namely  by 
multiplying  the  Quotient  3456  by  the  Divifor  6,  and  ad¬ 
ding  to  the  Produft  the  Remainder,  if  any  be.  For  it  is 
evident  that  if  the  Divifion  be  well  done9  the  Pjyidend 
wftl  be  the  Produft3  ~  Jhh 
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This  Proof  evidently  (hews  the  Demonftration  of  the 
Pn&ice  of  Divifion;  for  the  fame  Multiplications  whùh  are 
made  in  Divifion,  are  made  in  the  Proof,  when  you  multi® 
ply  the  Quotient  by  the  Divifor  \  fo  that  the  fame  Pro0 
duéb  are  met  with  in  one  and  the  other,  with  this  dif¬ 
ference,  that  thefe  Produ&s  are  fubftrafted  in  the  Divifion^ 
and  added  in  the  Proof,  chat  is  to  fay,  in  Multiplication,, 
Thus  in  the  Proof,  when  you  multiply  6  by  6,  you  have 
the  Produit  36,  which  are  the  two  firft  Figures  towards  the 
right  hand  of  the  Dividend,  and  which  are  at  Ae  After¬ 
wards  when  you  multiply  5  by  the  fame  6>  and  in  the  Pro¬ 
duit  30,  you  add  the  3  Tens,  which  were  retain'd  in  the 
preceding  Multiplication,  you  have  33,  which  are  the  two 
Figures  of  the  Row  immediately  higher  at  B.  Afterwards 
when  you  multiply  4  by  the  fame  6,  and  to  the  Product 
24.  you  add  the  3  Tens  which  were  to  be  retain'd  by  the 
preceding  Multiplication,  you  have  27,  which  are  the  two 
Figures  of  the  higheft  Row  C.  Laftly  when  you  multiply 
3  by  the  fame  6,  and  to  the  Produit  18  you  add  the  two 
Tens  which  were  retain'd  in  the  preceding  Multiplication^» 
you  have  20,  wh  ich  are  the  two  Figures  at  the  left  hand 
of  the  Dividend,  by  which  you  begun  to  make  the  Divi¬ 
fion.  Having  thus  given  you  an  infight  into  the  manner, 
you’ll  eafily  comprehend  the  reft  of  the  Demonftration. 

When  the  Divifor  has  more  than  one  Figure,  as  1 2,  for 
example  if  you  would  reduce  576  Inches  into  Feet,  or  576 
Pence  into  Shillings:  In  this  cafe  you  muft  divide  «57 6  by 
1 2,  becaufe  a  Foot  is  12  Inches,  and  likewife  one  Shillingis  12 
Pence.  To  do  this,  you  muft  put  as  before,  and  asyou  fee  here2 
the  Divifor  12  under  the  firft  Figures  at  the  left  hand  of  the 

^76  Dividend , 

32  Divifor 9 

(48  ÿuctienta 

12 


48 

96 

r  j6  Proof, 

Dividend,  that  is  to  fay  under  57,  that  you  may  fee  hoW  ma¬ 
ny  times  this  Divifor  12,  is  compriz’d  in  it’s  fuperior  Num¬ 
ber  57  :  And  as  that  is  not  always  eafy  to  he  known,  you 
muft  firft  fee  how  many  times  the  firft  Figure  \  of  the  D  - 
Vifor  is  contained  in  the  firft  5  of  the  Dividend  5  and  tho* 
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it  be  there  <5  times,  nevcrthelefs  you  muft  not  put  3  in 
the  Quotient,  becaufe  the  fécond  Figure  2  is  not  compris’d 
5  times  in  the  remaining  part  of  «57,  which  fhews  that  the 
Divifor  12  is  not  5  times  in  the  whole  fuperior  Number 
57.  It  muft  be  then  diminiih’d  by  an  Unit,  and  inftead  of 
5  times  you  muft  take  but  4  times,  that  is  to  fay,  inftead 
5  you  muft  put  only  4  in  the  Quotient,  becaufe  12  is 
compris’d  4  times  in  57,  which  is  readily  feen  by  rcafon  of 
the  firft  Figure  1  of  the  Divifor  being  taken  4  times  in  the 
firft  Figure^  of  the  Dividend,  there  remains  yet  1,  which 
with  the  following  Figure  7,  makes  the  Number  17,  in 
which  the  fécond  Figure  2  of  the  Divifor  is  contain’d  4 
times  ;  other  wife  you  muft  again  diminifh  the  Quotient 
by  an  Unit,,  and  that  as  many  times  till  the  Divifor  mul¬ 
tiplied  by  the  Quotient  may  be  fubftracled  from  the  fuperior 
Figures  of  the  Dividend  where  you  muft  take  care  alfo  of 
not  taking  the  Quotient  too  little,  for  as  it  is  a  fault  to 
put  in  the  Quotient  a  figure  too  great,  fo  it  is  alfo  to  put 
a  figure  there  which  is  too  little  ;  which  you  will  know 
after  having  fubftrafted  the  Divifor  multiplyed  by  the 
Quotient  from  the  fuperior  figures  of  the  Dividend,  if  there 
remains  under  the  Line  a  Number  equal  or  greater  than 
the  Divifor.  Putting  then  4  in  the  Quotient  towards  the 
right  hand,  you  muft  multiply  as  in  the  firft  Example,  the 
Divifor  12  by  this  firft  found  Figure  4,  and  you  muft  fubiiraéfc 
the  Produéf  48  from  the  fuperior  Number  57,  and  put  the 
Remainder  9  under  the  Line.  But  to  do  that  readily  and 
Methodically,  you- muft  fay  4  times  2  make  8,  and  8  from 
7  I  cannot,  fay  then  by  borrowing  one  Ten,  8  from  ij 
there  remains  9,  which  you  muft  write  under  2,  and  carry 
3  for  one  Ten  borrow’d.  Say  afterwards  4  times  1  make 
4,  and  i  which  I  carry’d  make  which  being  lubftra<fted 
from  5,  there  remains  nothing,  wherefore  you  muft  put  no¬ 
thing  at  all  below,  for  the  O  which  ought  to  be  put  being 
preceded  by  no  fignificant  Figure,  will  be  of  no  life  After 
take  down  the  following  Figure  6  of  the  Dividend,  and  an¬ 
nex  It  to  the  remaining  Figure  9,  and  you  will  have  96, 
which  muft  in  like  manner  be  divided  by  12,  by  faying,  in 
9  how  man)'  times  1  ?  and  having  found  by  a  reafoning 
like  the  preceding,  that  by  reafon  of  2  it  is  but  8  times, 
you  muft  put  8  in  the  Quotient  :  and  fay  8  times  2  make 
36,  and  16  from  6  I  cannot,  borrow  then  one  Ten,  and  fay 
16  from  16,  and  there  remains  nothing,  and  for  that  reafon 
put  an  o  underneath,  and  retain  1  for  the  Ten  borrow’d. 
Say  again,  8  times  1  make  8,  and  1  which  I  retain’d  make 
9,  which  being  fubftra&ed  from  the  9,  there  remains  no» 
thing.  Thus  the  Quotient:  will  be  48,  which  fibews  that  in 

‘  ■  ■  ~  "  ;  1  '  pf 
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$  7 6  Inches  there  are  48  Feet,  ©r  that  in  5  7 6  Pence  therê 
are  48  Shillings. 

SCHOLIUM. 

It  often  happens  that  in  a  Divifion  made  at  feveral  times, 
the  Number  remaining  join’d  with  the  following  Figure  of 
the  Dividend,  which  was  taken  down,  is lc(s  than  the  Divi- 
for  ;  which  hinders  its  being  divided  ;  In  this  Gafe  it  is 
unufeful  to  put  the  Divifor  under,  fince  it  is  compris’d  only 
once  }  but  lor  the  Figure  which  you  took  down,  you  muft 
put  an  ©  in  the  Quotient,  and  after  having  took  down  the 
other  following  Figure  of  the  Dividend,  you  muft  continue 
the  Divifion,  as  has  been  taught  before,  and  as  you  ftiall 
fee  in  this 

EXAMPLE. 

A  great  Lord  hath  110960  Livres  Rent  per  Annum,  and 
it  is  requir’d  how  much  he  hath  to  fpend  a  Day,  which 
will  be  done  by  dividing  110960  by  365,  which  is  the 
Number  of  Days  in  a  common  Year.  This  Divifion  muft 
be  done  thus. 

Having  written  the  Divifor  under  the  Dividend,  accord¬ 
ing  to  the  Rules  prefer ib’d  before,  and  as  you  fee  here  ; 

I  fay  3  is  in  1 1  3  times,  I  write  3  in  the.  Quotient  towards 
the  right  hand,  after  which  I  fay  3  times  5  make  15,  and 
15  from  9  I  cannot,  I  borrow  therefore  1  Ten,  and  fay 
from  19  and  there  remains  4,  which  muft  be  written  at  the 

110960  Dividend*  (304  Quotient* 

365  Divifor »  365 


IÇ20 

1824 

912 


110960  F  roof. 

bottom  under  <5, and  retain  1  for  the  10  borrow’d.  Sav  after¬ 
wards  3  times  6  make  18,  and  1  which  I  retain’d  makes  19, 
and  19  from  o  I  cannot,  fay  then  19  from  20,  borrowing  s 
Tens  becaufe  one  is  not  fufficient,  there  remains  1,  which 
muft  be  written  at  the  Bottom  under  6,  and  retain  2  for 
the  two  Tens  borrow’d.  Say  again  3  times  3  make  9,  and 
2  retain’d  make  1 1  \  1 1  from  1 1  and  there  remains  no¬ 
thing,  fo  put  nothing  down.  After  that  take  down  the 
following  Figure  6  of  the  Dividend  towards  the  right  hand 
nigh  the  remaining  Figure  14,  to  have  this  other  Number 
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36$ 
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14 6,  which  cannot  be  divided  by  36^,  wherefore  you  muft 
put  o  in  the  Quotient ,  on  the  right  hand  of  the  firft 
found  Figure  3.  Afterwards  take  down  the  following  Fi¬ 
gure  oof  the  Dividend  nigh  the  Number  146,  to  have  this 
other  Number  1460,  which  may  be  divided  by  36$  : 
Wherefore  you  mull  write  the  Divifor  365  under  1460,  fo 
that  the  firft  Figure  5  be  under  the  firft  figure  o  towards  th© 
right  Hand,  and  the  others  in  order  towards  the  left  ;  after 
which  you  muft  fay  3  in  14  is  4  times,  and  you  muft  put  4  in 
the  Quotient  after  o  towards  the  right  hand  ;  and  a$  there  re¬ 
mains  nothingaftcr  having  multiply’d  and  fubftra&ed,  and  all 
the  Figures  of  the  Dividend  taken  down,  you  may  conclude 
that  in  dividing  110960  by  3 63,  the  Quotient  is  exa&ly 
304,  for  the  Number  of  Livres  which  the  Lord  might 
fpend  a  Day. 

If  there  remains  any  thing  after  the  Divifion  is  ended,  you 
muft  write  this  Remainder  after  the  Quotient  towards  the 
right  hand,  and  the  Divifor  under,  with  a  Line  between 
them,  in  the  form  of  a  Fraction,  to  fhew  that  there  re- 
ifiains  fuçh  a  Number  to  be  divided  by  that  at  the  bottom^ 
which  is  the  Divifor.  Or  you  inuft  reduce  by  Multiplica¬ 
tion  that  Remainder  into  lower  kinds,  when  there  are  anys 
to  the  end  the  Divifion  may  be  done  ;  as  you  fha.ll  fee  ip 

the  following  Example.  ; 

*  ■  '  ’  .  ■ 

EXAMPLE; 

1  ■  y  n 

A  Pçrfon  would  diftribute  31^  L  among  24  People,  fo  thaÊ 
each  (hould  have  an  equal  Share  $  which  will  be  found  by 
dividing  31$  by  24,  thus 

Having  divided  as  has  been  taught  before,  and  as  you 
fee  here  315  by  24,  you  have  13  /.  in  the  Quotient,  and 
there  remains  3/.  which  muft  be  reduc’d  into  Shillings  by 
multiplying  ’em  by  20,  becaufe  a  Pound  is  20'  Shillings,, 
and  inftead  of  3  /.  you  will  have  60  Shillings,  to  be  divided 
by  24*  and  you  will  have  2  s.  in  the  Quotient,  and  there 
remains  12  Shillings,  which  muft  be  reduc’d  into  Pence  by 
multiplying  ’em  by  $3,  becaufe  a' Shilling  is  ï2  Pence,  and 
\n  the  room  of  12  Shillings  you  will  have  544  Pence  to.  be 
divided  by  34,  which  gives  6  Pence  in  the  Quotient  and 
in  ail  will  bç  33 1,  32  50  6cL  for  the  Share  of  each  of  the 
24  Perfonso  >  *  ,  ,  ■  ■  ;  « 

‘i  -  § 


/ 


Part  I.  Of  Whole  Numbers } 

31$  Dividend.  (24  P ivifor. 

24  Divifor .  V13/.  2  s.  6  <f9  Jguotient* 


74 

24 

3/7 

20 

r  / 

60  S. 

24 


72 

24 

2  l,  8  s»  /cr  the  2  s. 

1  2  s.  for  the  6  d9 

315  /«  Proof 


I  at 


12 

•7  * 

12 


00 

"As  the  Divifor  24  is  a  Com  found  Number,  that  Is  £0  fay 
a  Number  which  is  produc’d  by  Multiplication  of  two  0» 
thcrs,  namely  4,  6,  which  elfewhere  we  have  call’d  produ¬ 
cing  Numbers,  and  are  commonly  call’d  Aliquot  Parts ,  be¬ 
cause  they  exa<ftly  divide  the  Number  24,  of  which  they 
are  juft  parts,  to  make  them  different  from  Aliquant  Paris % 
which  are  not  juft  parts  of  their  whole  :  And  the  Divifiora 
of  a  Number  by  a  (ingle  Figure  is  eafy  }  fo  that  you  may 
abridge  the  Operation  by  taking  the  fourth  of  315/®  and 
of  this  fourth  78/.  I  $  5.  take  the  fixth  part,  which  will 
give  as  before  13  /.  2  s.  6d*  for  the  (hare  requit’d. 

There  are  no  confiderable  Abridgments  when  the  Divi- 
for  is  a  Prime  Number  »  that  is  to  fay  a  Number  which  is  not 
exa&ly  divided  by  any  other  Number  than  by  a  Unit 
otherwife  there  are  a  great  Number  of  compendious  ways, 
which  thofc  that  have  never  fo  little  praftice  in  Accounts 
may  eafily  invent.  So  it  feems  to  me  unnecefTary  to  give 
here  any  particular  Examples  of  them.  I  (half  only  fay  that 
when  the  Divifor  is  compos’d  of  an  Unit  arid  as  many 
Cyphers  as  you  will,  as  10,  100,  1000,  &c.  there  is  no» 
thing  to  do  but  to  cut  off  from  the  Dividend  as  many  Fi» 
gures  towards  the  right  hand  as  the  Divifor1  has  Cyphers, 
and  thefe  Figures  cut  off  will  be  the  Remainder,  and  thofe 
towards  the  left  hand  reprefent  the  Quotient,  -4ft* 

V  *  'f  ’  •  •}  '  <  P  R  Or- 
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PROBLEM  VIII. 

Compound  Divijton. 

Ompound  Bivifion  teaches  to  divide  an  abfoîute  Num¬ 
ber  by  another  compos'd  of  different  Denominations  :  : 
©r  a  Number  compos’d  of  feveral  different  fpecies  by  an 
abfoîute  Numbers  or  by  a  Number  compos’d  alfo  of  feveral 
different  fpecies®  We  fhall  give  Examples  of  all  thefe  ! 
Cafes* 

EXAMPLE  i. 

A  Merchant  gave  20 ol®  ioj®  8  d,  for  32  Ells  of  Cloth? 
and  he  would  know  how  much  it  cofls  him  the  Ell.  To  ; 
this  end  you  nauft  divide  200  h  10  s.  8  d,  by  32,  thus  : 

Having  divided  200  /.  by  32*  you  have  6  ?»  in  the  Quo¬ 
tient^  and  there  remains  8/»  which  I  reduce  into  Shillings 
by  multiplying  ’em  by  20?  and  inftead  of  8  /•  I  have  I 
160  j@  to  which  I  add  the  10 1®  of  the  Dividend ,  and 

20DI»  10  s.  8;  L  Dividend » 

32  Divlfor • 


(32  Divifir, 

6  h  5  s.  4  d.  guotient, 

192  L 

8  L  for  the  5  5® 

105.  8  d.  for  the  4  da 
.  - - - 

200  L  to  5s  8  d°  Proof 

!  I 


I  hav@ 


S  U 

%Q 


l60  5» 
IQ 


1JQ  5» 

32 


XO|. 

12 


20 

1.0 


120  d9 

8 


12  8  à 
32 


€0 

j 
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I  have  170  s.  which  being  divided  by  32,  I  have  $  u  for 
the  Quotient,  and  there  remains  10  s •  which  I  reduce  int© 
Pence  by  multiplying  them  by  i2,  and  then  1  have  120 L 
to  which  I  add  the  8  d.  of  the  Dividend,  and  I  have  in  all 
128  d.  which  being  divided  by  32,  give  juft  4  d,  for  the 
Quotient.  So  that  the  whole  Quotient  will  be  6  /.  5  s,  4  4* 
for  the  value  of  an  Ell. 

EXAMPLE  2. 

If  the  Sun  by  its  proper  Motion  goes  thro3  the  whole 
Zodiack  in  365  Days,  5  Hours,  44  Minutes,  it  is  demand- 

Days.  Hours.  Minutes . 

5  4»4  Divifir . 

24 

Ï46O 

73°5 


8765  Hours . 
60 


52  «590©  Minutes, 

44 

525944  New  Divifor* 
Degrees. 

36©  Dividend* 
60 

♦ 


21600  Minutes. 
60 


1296000  Seconds • 

525944  2?w*  Quotient* 


244112  Seconds ® 
60 


14646720  Thirds* 
525944 

J  ■  'BWI  11 

4127840 

525944 


446232 
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ed  how  much  of  the  Zodiac  it  will  pafs  thro’  by  it's  mean 
or  equal  Motion  in  the  fpace  of  a  Minute  of  Time.  To  find 
this,  it  is  evident  you  muft  divide  360  Degrees  by  365  Days, 

5  Hours,  44  Minutes  3  and  as  this  Divifor  is  compos'd  of 
different  Denominations,  it  muft  be  reduc’d  into  the  loweft, 
namely  by  multiplying  365  Days  by  24  Hours,  becaufe  a  jt 
•  Day  contains  24  Hours,  in  order  to  have  in  their  room  t 
$760  Hours,  to  which  you  muft  add  the  «5  Hours  which 
are  over  and  above,  and  inftcad  of  3 65  Days  5  Hours,  you 
will  have  87 65  Hours,  which  muft  be  reduc’d  into  Mi- 
soutes  by  multiplying  them  by  6o,  becaufe  an  Hour  contains 
60  Minutes,  in  order  to  have  «5  2*5900  Minutes,  to  which 
you  muft  add  the  44  Minutes  which  are  over  and  above, 
and  you  will  have  52*5944  Minutes,  which  muft  be  confi-1 
derad  as  an  abfolutc  Number  for  a  new  Divifor,  which 
is  greater  than  the  Dividend  360  Degrees,  and  confequently 
muft  be  reduCd  into  Minutes  by  multiplying  them  by 
6ot  becaufe  a  Degree  contains  60  Minutes,  and  you  will 
have  this  other  Dividend  21600,  which  is  yet  too  little  * 
wherefore  it  muft  be  reduc’d  into  Seconds  by  multiplying3 
thclç  2s6oo  Minutes  by  60,  becaufe  a  Minute  contains  60 
Seconds,  and  you  will  have  1296000  Seconds  for  the  new 
Dividend  3  which  being  divided  but  the  new  found  Divifor 
S2$944î  y°u  ^avc  2  Seconds  for  the  Quotient,  and  there 
remains  2441 12  Seconds,  which  I  reduce  into  Thirds  by 
multiplying  ’em  by  6o,  becaufe  a  Second  hath  60  Thirds, 
and  I  have  14646720  Thirds,  which  being  divided  by 
52^944,  there  refaits  .27  Thirds  in  the  Quotient,  and  re¬ 
mains  446232  Thirds,  which  may  alfo  be  reduc'd  into 
Fourths,  in  order  to  have  Fourths  in  the  Quotient  ;  but  as 
the  Remainder  is  of  fmall  confequcnce,  we  fhall  pafs  it  b yfl 
and  (ay  that  in  a  Minute  of  Tipie  the  Sun’s  mean  Motion  is 
%  Seçonds  and  27  Thirds. 

EXAMPLE  3, 

/A  Captain  laid  out  368  /.  7  s.  6d.  for  Shoes  andStoc- 
Idngs  for  his  Company,  and  each  Man  ftood  him  in 
10 Sm  2d»  the  Queftion  is  how  many  Soldiers  there  \ 
were  in  the  Company  ?  which  will  be  found  by  dividing 
368I.  7s.  6 </•  by  3/.  1  os,  2d.  Jo  this  end  you,  muft" 


feducs 

1  <  »-ï 
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5  l.  10  5.  2  d. 

368  L  7  s*  6  d* 

20 

20 

70 

7367 

12 

12 

I40 

14734 

702 

73676 

842  Divifor  I 

8841©  Dividend* 

S841Q  Dividend, 

842  Divifor .  (105  guotietit* 


4210 

842 


000 

reduce  the  ÎMvifor  and  the  Dividend  into  the  îoweft  Deûo- 
mination,  that  is  to  fay  into  Pence,  to  have  this  new  Di¬ 
vifor  $42,  and  this  new  Dividend  88410  ;  and  the  Quo* 
tient  will  be  105  for  the  number  of  Soldiers  in  this  Com» 
pany. 

PROBLEM  IX, 

Extraction  of  the  Square  Root . 

THE  Extraction  of  the  Square  Root  is  the  manner  of 
extra&ing  the  Square  Root  from  a  Number  that  hath 
one,  or  of  coming  as  near  it  as  you  pleafe,  when  it  hath 
not  a  Square  Root. 

This  Method  fuppofes  that  you  know  the  Square  Roots  of 
all  whole  Numbers  under  100,  which  have  a  Square  Root. 
Thus,  for  example,  ’tis  ncceflary  to  know  that  the'  Square  Root; 
of  1  is  i ,  that  the  Square  Root  of  4  is  2,  and  fo  on,  as  you  fee 
in  the  following  Table,  which  contains  at  the  top  all  the 
fimple  Numbers  from  1  to  9  inclusive,  and  at  ths  bottom 
sheir  Squares  oppofite  to  ’em*  which  were  found  by  multi* 

j~  2  1  3 j 4 l 1  1  6  I  7  i  8  1  9  1  Roots- 

[  t  |  4  1  9  J 16  I25I36 149164! 81  j  Squares, 

'  "  ’  1  "  r  . .  ""  111  ~ 

plying 
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plying  each  Root  by  it  felf  ;  where  you  fee  that  a  Number 
which  has  but  two  Figures  can  have  but  one  in  its  Square 
Root»  From  whence  it  is  cafy  to  conclude,  that  a  Square 
Number  has  as  many  Figures  in  its  Square  Root,  as  it  is 
divifible  from  two  to  two  Figures,  where  it  may  happen 
that  the  laft  part  {hall  have  bat  one  Figure,  namely  when 
the  Number  of  Figures  fhall  be  odd,  which  hinders  not 
the  Square  Root  from  having  as  many  Figures  as  there  are 
Parts  or  Cuttings-off.  Thus  it  appears,  that  the  Square 
Root  of  a  Number  compos'd  of  three  or  four  Figures  has 
two  Figures  \  that  the  Square  Root  of  a  Number  compos’d 
of  'five  'or  fix  Figures  has  three  Figures  ;  and  fo  of  the 
reft,  by  taking  the  greater  half  of  the  Number  of  Figures, 
when  it  is  unequal. 

And  therefore  when  you  would  extraft  the  Square  Root 
of  a  given  Number,  it  is  divided  by  Strokes  from  two  to 
two  Figures,  by  proceeding  from  the  right  hand  to  the  left, 
leaving  at  a  venture  in  the  laft  Stroke  on  the  left  hand  one 
©r  two  Figures,  but  never  more  ;  after  which  you  begin  to 
take  the  Square  Root,  or  the  neareft  and  leaft  from  this  laft 
Section,  to  have  the  firft  Figure  of  the  Square  Root  requir’d, 
the  double  whereof  will  ferve  for  the  Divifor  afterwards, 
becaufe  the  Square  Root  is  taken  but  once,  as  you  fhall  fee 
in  this 


EXAMPLE. 


There  is  a  Square  which  contains  in  its  Superficies  214369 
fquare  Fathoms  ^  we  would  know  the  Side  of  this  Square, 
that  is  Jo  fay,  the  number  of  Fathoms  which  this  Side 
contains,  which  will  be  done  by  extracting  the  fquare  Root 
of  214369  in  this  manner. 

Having  divided  the  given  Number  214369  from  two 
to  two  Figures,  by  proceeding  from  the  right  hand  to  the 
left,  as  you  fee  here,  take  the  nigheft  and  leaft  Square 


21143I69 

4 


2769 

QOQ 


(463  Square  Root, 

462 


1852 

2778 

1389 


214369  $mf. 


Root 
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Root  of  the  laft  Se&ion  21  towards  the  left  hand,  which 
is  4*  this  you  muft  write  under  2ï,  and  alfo  at  the  right 
hand  in  form  of  a  Quotient,  for  the  firft  Figure  of  the 
Square  Root  requirM  After  that  fay  4  times  4  is  16, 
which  being  fubftra<fted  from  21,  there  remains  5»  This 
you  mu  ft  write  beneath  the  Line  under  4,  as  in  the  Divi¬ 
fion  ;  and  this  Remainder  <5,  with  the  following  legion  43, 
which  muft  be  brought  down  towards  the  right  hand,  will 
make  543,  and  this  you  muft  divide  by  the  double  of  the 
firft  found  Figure,  that  is  to  fay  by  8,  thus  : 

Double  then  the  firft  found  Figure  4,  and  write  the  dou¬ 
ble  8  under  the  laft  Figure  fave  one  of  543,  beginning  to 
reckon  from  the  left  hand  towards  the  right,  namely  under 
4,  with  this  caution,  that  if  this  double  fhould  exprefs  it 
felf  in  more  than  one  Figure,  you  muft  write  only  the  laft 
under  the  4,  and  the  reft  in  their  order  under  as  many  others 
of  thofe  which  are  found  toward,  the  left  hand  5  fo  that 
there  remains  a  blank  fpace  under  3 ,  to  put  therein  the  fé¬ 
cond  Figure  of  the  Root  requir’d,  which  will  be  found  by 
Divifion,  by  faying  the  Eights  in  54  is  6,  put  then  6  at 
the  right  hand  in  the  blank  fpace  under  3,  and  alfo  next 
the  firft  found  Figure  4,  at  the  right  hand  in  form  of  a 
Quotient,  for  the  fécond  Figure  of  the  Root  requir'd,  and 
conclude  the  reft  as  in  Divifion,  and  there  will  remain  at 
I  the  bottom  27,  which  with  the  following  Section  6 9,  which 
!  muft  likewife  be  brought  down,  make  27 69,  and  muft  be 
divided  in  the  fame  manner  by  the  double  92  of  the 
two  firft  found  Figures  46,  by  writing  this  double  92,  un¬ 
der  27 69,  fo  that  there  remains  at  the  right  hand  a  blank 
fpace  under  9,  to  put  therein  the  third  Figure  3,  which  will 
be  found  by  faying  the  Nines  in  27  are  3,  fac.  Now  be- 
caufe  there  remains  nothing  after  this  laft  Divifion,  and  all 
the  Figures  of  the  given  Number  were  brought  down,  you 
may  fay  that  the  fame  given  Number  214369  is  a  perfect 
fquare,  and  that  its  Square  Root  is  precifcly  463,  for  the 
Number  of  Fathoms  which  each  Side  of  the  propos'd 
Square  contains. 

The  PROOF. 

Since  any  Number  whatever,  being  multiply'd  by  it  felf, 
produces  it’s  Square,  it  follows  that  the  Proof  of  the  Square 
Root  ought  to  be  made  by  multiplying  the  Root  found  by 
it  felf,  and  by  adding  to  the  Product  the  Figures  which 
(hall  remain  when  the  given  Number  fhall  not  be  fquare  ; 
bccaufe  the  faid  Number  ought  to  be  found  as  here  by 
multiplying  463  by  463,  you  have  its  Square  214369,  which 
is  the  propos’d  Number.  "  Tk 
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The  Demon  ft  ration  of  the  Method  of  ExtraBiiig 

the  Square  Root » 

The  Detfconftration  of  the  preceding  PraéHcc  is  evident 
fir  4@  2.  where  we  find  that  the  Square  of  the  Sum  of 
two  Numbers  is  equal  to  the  Sum  of  the  Squares  of  thofe 
two  Numbers,  and  to  the  double  of  the  Produft  under  the 
fame  Numbers  :  which  is  the  reafon  that  when  you  take 
the  Square  Root  of  the  laft  Se&ion  at  the  left  hand,  you 
have  the  greateft  Number,  bccaufe  it  reprefents Tens;  and 
by  reafon  of  the  double  produit  under  the  two  Numbers,; 
and  of  the  Square  of  the  other  Number,  which  are  found 
in  the  Remainder,  you  ought  to  divide  this  Remainder  by 
the  double  of  the  firft  found  Number,  to  have  the  other 
which  muft  be  put  in  the  blank  place  towards  the  right  han d$ 
to  fubftrad  its  Square  from  that  which  was  left  in  the  Re¬ 
mainder*  Now  altho’in  the  preceding  Example  the  fquare 
Root  463  be  compos’d  of  three  Numbers,  becaufe  it  hath 
three  Figures,  it  may  be  confiderM  as  compos’d  of  two  Num¬ 
bers  only,  by  regarding  the  two  firft  46  as  one  (ingle  Num¬ 
ber,  which  is  equivalent  to  460^  and  ’ti*  upon  account  of 
the  Cypher  which  is  underftood,  that  a  blank  place  is  left  at 
the  right  hand,  to  put  therein  the  fécond  Number  which 
reprefents  the  Units,  toe. 

SCHOLIUM. 

I  9 

There  is  alfo  in  this  Rule,  as  in  Divifionj  a  Precau¬ 
tion  to  be  taken  touching  the  Quotient,  which  is  found  by 
dividing  by  the  double  of  the  firft  found  Figure,  it  bc^ 
ing  poffible  likewife  that  this  Quotient  may  become  tod 
great,  not  only  by  reafon  of  the  Figures  of  the  Divifor*; 
but  alfo  by  reafon  of  the  fécond  Figure  which  is  put  in  thd 
blank  fpace  towards  the  right  hand,  that  you  may  be  able 
to  fubftrad  its  Square,  to  which  you  muft  alfo  have  rfij 
garda  The  following  Example  will  clear  all  this» 

EXAMPLE. 

1  would  place  1444  Soldiers  in  a  fquare  Batslion^  and 
would  know  how  many  ought  to  be  plac’d  in  cash  Rank, 

which  will  be  fbufid  by  taking  the  Square  Rc9t  of  1444» 
thus  ; 
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49 


t 

14I44  (38  Squire  Root. 
3  38 

**  - n aw  «it* 

544  xi4 

68  *304 


00  1444  Proof, 

Having  feparated  the  propos’d  Number  5444  from  two 
to  two  Figures,  by  beginning  from  the  right  hand  to 
the  left,  as  you  fee  here,  take  the  nigheft  and  leaft  fquare 
Root  of  the  laft  Se&ion  14,  that  is  3,  which  you  muft 
pue  towards  the  right  hand  in  form  of  a  Quotient,  and 
alfo  under  14,  and  after  having  made  a  line  at  the  bot« 
tom,  fay  3  times  3  make  9,  and  9  from  14  there  remains 
5,  which  you  muft  write  beneath  the  line  under  3  5  and 
this  remainder  5  with  the  two  following  Figures  44  make 
544,  which  muft  be  divided  by  6,  the  double  of  the  firft 
found  Figure  3,  by  faying  in  54  how  many  times  is  6 
contain’d,  and  tho’  it  be  9  times  you  muft  however  take 
but  8>  beeaufe  the  9  being  put  in  the  blank  place  towards 
the  right  hand  will  not  be  found  9  times  in  the  remain¬ 
der,  which  is  only  4,  but  in  putting  8,  this  8  will  be 
found  8  times  in  the  remainder,  which  will  be  64.  If 
then  you  put  8  in  the  Quotient  at  the  right  hand  of  the 
firft  found  Figure  3,  and  alfo  in  the  blank  fpace  under 
4,  by  multiplying  and  by  fubftra&ing  as  has  been  done 
before,  there  remains  nothing,  which  fhews  that  the  gi¬ 
ven  Number  1444  is  a  perfeâ  fquare,  the  fide  whereof 
is  38,  for  the  Number  of  Soldiers  which  muft  be  put 
in  each  Rank,  to  make  a  fquare  Batallion  of  1444  Men, 

It  often  happens  that  the  Number  from  which  it  is 
propos’d  to  extraft  the  fquare  Root,  is  not  a  perfedk 
Square,  which  is  known  when  at  the  end  of  the  operation 
any  thing  remains,  and  then  if  you  negle&  this  remainder, 
you  lofe  fomething,  and  to  make  the  error  lefs  confidera- 
ble,  you  muft  reduce  the  propos’d  Number  into  lower 
Denominations,  when  there  is  any,  which  is  ealily  done, 
by  Multiplication,  and  the  remainder  of  the  Extraction  of 
the  Square  Root  will  be  inconfiderable,  becaufe  it  will 
be  but  a  part  of  the  Denomination,  and  coufequently  a 
very  fmall  part  of  the  whole,  which  will  be  fo  much  lefs 
as  the  Denomination  is  of  a  lower  Nature, 

Thus  if  the  propos’d  dumber  reprefents  fquare  Fathoms, 
they  muft:  be  reduc’d  into  fquare  Feet,  by  multiplying 
them  by  36,  becaufe  a  fquare  Fathom  hath  3 6  fquare 

D  Feet, 
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Feet,  and  the  fquare  Root  will  reprefent  current  Feet^ 
which  may  be  reduc’d  into  current  Fathoms,  by  dividing 
*em  by  6  ;  and  what  fhall  remain  afcer  the  extra&ion 
of  the  fquare  Root  will  make  but  a  part  of  a  Foot,  equi¬ 
valent  to  lame  Inches,  which  may  be  found  if  you  will, 
to  the  end  that  the  error  be  yet  lefs  confiderable,  by  re¬ 
ducing  the  fquare  Feet  into  fquare  Inches,  by  multiply¬ 
ing  them  by  144,  becaufe  a  fquare  Foot  contains  144 
fquare  Inches,  and  the  fquare  Root  will  reprefent  current 
Inches,  which  may  be  reduc’d  into  current  Feet,  dividing 
them  by  12»  C5V* 

EXAMPLE* 

Î  wou' d  End  the  Side  of  a  Square  equal  to  a  Superficies* 
which  contains  32  fquare  Fathom, which  will  be  done  by  ta-* 
king  the  fquare  Root  of  32  that  is  5  *  and  as  there  remains 
7,  which  is  equivalent  to  part  of  a  Fathom,  or  fome 
Feet,  to  find  thefe  Feet,  you  mu  ft  multiply  the  32  fquare 
Fathom  by  36,  and  you  will  have  1152  fquare  Feet, 
which  you  muft  make  fquare  Inches*  by  multiplying 
them  by  144,  to  the  end  that  the  error  that  necefiarily  fol- 
.  lows  from  a  Number  which  is  not  fquare,  lhouyd  be  lefs 
confiderable.  Thus  inftead  of  32  fquare  Fathoms,  you 
will  have  165888  fquare  Inches,  the  fquare  Root  where* 
of  gives  407  current  Inches,  which  are  in  value  5  Fa¬ 
thom,  3  Feet,  and  u  Inches,  for  a  fide  of  a  fquare  equal 
to  a  Superficies,  whofe  Area  is  32  fquare  Fathoms* 

As  this  method  is  general  and  fundamental,  it  is  a 
little  tedious,  but  it  may  be  abridg’d  feveral  ways,  the 
foeft  whereof  is  the  following,  which  is  likewife  general 
and  fundamental.  It  fuppofes  the  Fathom  to  have  10 
Feet,  and ‘the  Foot  10  Inches,  and  confequently  the  fquare 
Fathom  hath  100  fquare  Feet,  and  the  fquare  Foot  100 
fquare  Inches,  and  fo  on.  From  whence  it  follows,  that 
on  this  fuppofition,  to  reduce  a  Number  of  fquare  Fathom 
into  fquare  Feet,  there  is  nothing  to  do  but  to  put  two 
Cyphers  at  the  right  hand  of  this  Number,  to  hâve  the 
fquare  Feet,  which  muft  be  reduc’d  in  like  manner  into  1 
fquare  Inches,  by  writing  two  Cyphers  at  the  right  hand  i 
of  the  Number  of  fquare  Feet,  and  fo  on:  So  that  to 
reduce  at  once  a  Number  of  fquare  Fathoms  into  fquare 
Inches,  there  is  nothing  to  do  but  to  put  four  Cyphers 
at  the  right  hand  of  this  Number.  Thus  32  Square  Fa¬ 
thoms  will  be  reduc’d  into  320006  fquare  Inches,  where¬ 
of  the  fquare  Root  5 6$  rèprefents  5 65  Inches,  of  which 
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there  muft  be  100  to  make  a  current  Fathom  ;  where¬ 
fore  if  you  cut  off  two  Figures  at  the  right  hand  of  the 
fquare  Root  565,  the  Number  $  which  (hail  remain 
towards  the  left  hand,  will  reprefent  5  current  Fathoms^ 
éftd  the  two  Figures  cut  off  will  reprefent  65  Inched  of 
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which  there  mull  be  100  to  make  a  Fathom.  But  beadle 
according  to  cuftom  there  needs  but  72  to  make  a  Fathom^ 
if  you  multiply  the  65  Inches  by  72,  and  divide  the  Predict 
4686  by  a  io$  by  cutting  off  two  Figures  m  thé  right  hand; 

V  i 
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you  will  have  according  to  cuftom  4 <5  Inches,  which  are 
in  value  3  Feet  and  10  Inches,  tec. 


PROBLEM  X. 


The  ExtraBzon  of  the  Cube  Root. 

H  E  Extraction  of  the  Cube  Root  is  the  manner  of 


^  extraCing  the  Cube  Root  from  a  Number,  when 
it  hath  one,  or  to  come  as  nigh  it  as  you  will,  when  it 
hath  none.  ; 

This  method  fuppofes  that  you  know  the  Cube  Roots 
of  all  thofe  Numbers  under  1000,  which  have  one:  Thus 
for  Example,  let  it  be  known  that  the  Cube  Root  of  1  is 
1,  that  the  Cube  Root  of  8  is  2,  and  fo  on,  as  you  fee 
in  the  following  Table,  which  contains  at  the  Top  all  the 
Angle  Numbers)  from  1  to  9  inclufive,  and  in  the  mid- 

;  M2T3T4I  5\  6)  7|  8!  9\*?0ts- 

*  ■  1 14I9  j  16 j  25 1  36 j  49I  64!  8 1 j Square, 

i;8|27l64!i25l2i6|343l5iaj729|Ctt^e.r. 

die  their  Squares,  with  their  Cubes  at  the  bottom  op* 
polite  to  ’em,  which  were  found  by  multiplying  each  Square 
by  its  fide,  where  you  fee  that  a  Number  which  hath  but 
three  Figures,  can  have  but  one  in  its  Cube  Root,  From 
whence  it  is  ealy  to  conclude,  that  a  Cube  Number  hath 
as  many  Figures  in  its  Cube  Root,  as  it  is  divisible  from 
three  to  three  Figures,  where  it  may  happen  that  the 
laft  part  (hall  have  but  one  or  two  Figures,  which  hinders 
not  the  Cube  Root’s  having  as  many  Figures  as  there 
are  Parts  or  Strokes.  Thus  it  is  known  that  the  Cube 
Root  of  a  Number  compos’d  of  four,  five,  or  of  fix  Fi¬ 
gures,  hath  two  Figures,  that  the  Cube  Root  of  a  Num¬ 
ber  compos’d  of  feven,  eight,  or  of  nine  Figures,  hath 
three  Figures,  and  fo  for  the  reft. 

This  is  the  Rea fon  that  when  you  wou’d  extract  the 
Cube  Root  from  a  propos’d  dumber  it  is  divided  by  cut-  1 
ting  off  from  three  to  three  Figures,  beginning  from  the  1 
right  towards  the  left,  leaving  at  a  venture  in  the  laft 
cutting  off  at  the  left  hand,  one,  two,  or  three  Figures, 
but  never  more:  After  which  you  begin  to  take  the  Cube 
Root,  of  the  higheft  and  leaft  of  this  laft  Se£lion,  to  have 
the  firft  Figure  of  the  Root  requir’d,  to  divide  afterwards 
the  remaining  Figures  of  the  propos’d  Number  by  the 
Triple  ot  the  Square  of  this  firft  found  Figure?  as  you 
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Of  Whole  Numbers. 

EXAMPLE. 

A  Cube  contains  103825  Cube  Feet  in  its  folidity,  and 
the  length  of  one  of  its  tides  is  requir’d,  which  will  be 
found  by  extra&ing  the  Cube  Root  of  103823,  thus» 

Having  cut  the  propos’d  Number  103823  from  three 
to  three  Figures,  beginning  at  the  right  hand,  and  fo  on 
to  the  left,  as  you  fee  here,  take  the  nigheft  and  leaft 
Cube  Root  of  the  laft  Se&ion  103  towards  the  left  hand, 
which  if  4,  and  muft  be  written  at  the  right  hand*  in  form 
of  a  Qpo  ient  for  the  firft  Figure  of  the  Root  requir’d, 
and  its  Cube  64  under  the  fame  Se&ion  103  that  it 
may  be  fubôra&ed  from  it,  and  put  at  the  bottom  the  re-^ 
mainder  of  the  Subftra&ion,  which  is  39,  and  which  with 
the  following  Se&ioa  823  that  muft  oe  brought  down 
makes  39823. 

This  done,  in  order  to  find  the  fécond  Figure  of  the 
4 
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Root  requir’d,  and  in  imitation  thereof  as  many  others 
as  are  to  be  found,  when  the  propos’d  Number  fhall 
be  greater,  multiply  the  firft  found  Figure  4,  by  it  felf, 
to  have  its  Square  id*  which  muft  always  be  multiplied 
by  300,  and  you  will  have  4800,  which  you  muft  write 
under  the  remaining  Figures  39823,  fo  that  the  firft  Fi« 
gure  towards  the  right  hand  aniwers  under  the  firft,  and 
the  others  under  the  others  in  order,  to  ferve  for  Divi- 
for,  by  faying  how  many  times  4  is  contain’d  in  39? 
why  8  times  5  but  becaufe  of  the  refult,  it  muft  be  taken 
but  7  times.  Putting  then  7  at  the  right  hand  of  the  firft 
found  Figure  4,  the  Remainder  of  the  Divifion  will  be 
62235,  Multiply  afterwards  the  fécond  found  Figure  7, 
by  its  (elf,  to  have  its  Square  49,  which  you  muft  multi¬ 
ply  by  the  firft  4,  and  the  Produft  196,  always  by  30, 
to  have  this  fécond  Produft  5880,  which  muft  be  fub- 
ftra&ed  from  the  remaining  Figures  6223,  and  there  will 
remain  343,  from  whence  you  muft  again  fubftraft  the 
Cube  343  of  the  fécond  found  Figure  7,  and  as  there 
remains  nothing,  you  may  conclude  that  the  propos’d, 
Number  103823  is  a  perfe&  Cube,  and  that  its  Cube 
Root  is  exactly  47,  for  the  Number  of  current  Feet, 
which  cash  fide  of  the  propos’d  Cube  contains, 

^  The  PROOF. 

;j  '  - ,  .  "  v  f 

Since  any  Square  whatfcever  being  multiplied  by  its 
fide  produces  the  Cube  of  that  fide,  it  follows  that  the 
Proof  of  the  Cube  Root  ought  to  be  made  by  multiply- 
,  id  g  the  found  Root  by  its  felf,  to  have  its  Square,  and  its 
Square  by  the  fame  Root,  and  by  adding  to  the  Produ$ 
the  Figurer,  which  fhall  remain,  when  the  propos’d 
Number  fhall  not  be  Cubic,  becaufe  the  propos’d  Num¬ 
ber  ought  to  he  found,  as  here  by  multiplying  47  by 
47,  you  have  its  Square  2209,  which  being  multiplied 
j  again  by  47,  you  have  its  Cube  103823,  which  is  equal 
'  to  the  propos’d  Number  without  adding  any  thing,  be¬ 
caufe  there  was  nothing  remaining. 

The  Jp-emowft ration  of  the  PraBics  of  extra  Bing  the 

Cube  Rooto 

v  ;  *  :  t 1  y  ; 

The  Demonftration  of  the  preceding  Prfcffice  is  evident, 
by  what  we  faid  in  our  Algebra,  namely  that  the  Cube  of 
4-\-b  is  <ZM^^ub-^'$a  bb-Çbbbit\\t  Root  a-\-b  reprefenting 
£he  found  Root  4X1  aad  the  Cube,  m-r^ab^ abb*j~bh& 
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the  proposé  Number  1038235  fo  that,  if  (t  be  taken 
for  the  firft  found  Figure  4,  which  is  40,  you  mult  take 
b  for  the  fécond  found  figure  7,  which  fimply  reprefents 
Units.  Thus  you  ought  to  begin  to  fubftraîft  the  Cube 
aaa,  which  is  equal  to  64, or  64000,  when  you  have  found 
a  or  40  5  and  to  find  b  you  muft  by  reafon  of  ^nab 
which  follows  towards  the  right  hand,  divide  the  Remain¬ 
der  by  3 aa9  which  is  equal  to  4800,  as  hath  been  done* 
after  which  you  muft  fubftra&  from  the  Remainder  the  fc~ 
lid  %ibb  which  is  equal  to  5880,  and  from  the  Remainder 
the  Cube  bbb9  which  is  343,  as  hath  been  done 
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When  the  Cube  Root  of  the  propos’d  Number  Ihail 
have  more  than  two  Figures,  you  muft  bring  down  as 
before,  the  three  Figures  of  the  following  Se&ion  next 
the  remaining  Figures  at  the  right  hand,  and  find  the 
third  Figure  as  we  found  the  fécond,  by  confidering 
the  two  firft  found  ones  as  one  fingle  one,  Cfc. 

You  may  alfo  come  as  nigh  as  you  will  to  the  Cube 
Root  of  a  propos’d  Number  which  is  not  a  perfefl 
Cube,  by  a  reafoning  like  to  that  which  we  us’d  in  the 
Square  Root  j  and  therefore  think  it  will  be  unneceffary 
So  give  any  particular  Example  ofk  here. 


PART  II. 

Of  Broken  Numbers,  or  Fractions. 

WE  have  explain’d  in  Def \  2.  fin  1.  what  a  Bro¬ 
ken  Number,  or  Fraction  is,  and  we  fhall  fay 
here  that  it  is  fo  calfd,  beeaufe  it  reprefents  one  or  more 
parts  of  a  Unit,  which  is  call’d  an  Integer ,  and  is  divided: 
into  fome  Number  of  equal  parts,  which  Number  gives 
the  name  to  the  Fraction,  and  this  name  is  commonly 
call’d  Denominmont  bscaufe  it  gives  the  DenominatioG 
to  the  Fra&ion,  {hewing  whether  they  are  thirds^  fourths3 
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As  if  the  Unit  or  Integer  AB  ,  one  EU  for  Example 
be  divided  into  four  equal  parts  at  the  Points  C,  D,  E, 

the  parts  AC,  AD,  AE,are  call’d,  the 
A  C  D  E  B  Fr anions  of  the  Ell  AB,  the  firfk  • 


'whereof  AG,  whch  is  a  fourth  part, 
is  exprefs’d  thus,  the  fécond  AD, 
which  comprehends  two  fourth  parts. 


i  *  3  4 


thus  f,  and  the  third  AE,  which  contains  three  fourth 
p  rts,  thus  I*. 

By  this  you  fee  that  a  FraUion  is  exprefs’d  by  two 
Numbers,  feparated  by  a  little  line,  the  uppermoft 
whereof  is  call’d Numerat or,  becaufe  it  expreffes  the  Num¬ 
ber  of  parts  taken  from  the  whole,  and  the  undermofi: 
is  call’d  Denominator 4  becaufe  it  gives  the  name  and  the 
denomination  to  the  Fra&ion.  Thus  in  the  laft  Fra&ioa,  AE, 
which  is  the  Numerator  is  3,  and  the  Denominator  4. 

You  fee  alfo  that  a  FraUion  is  lefs  than  the  whole,  or 
an  Unit,  when  the  Numerator  is  lets  than  the  Denomina¬ 
tor,  as  the  preceding  Fra&ion  and  it  is  equal  to  an 
Unit,  when  the  Numerator  is  equal  to  the  Denomina¬ 
tor,  as  %  and  lafily  it  is  greater  than  an  Unit,  when  the 
Numerator  is  greater  than  the  Denominator,  and  then 
it  is  call’d  improper  Fraction  as  which  is  as  much  as  1 
and  which  will  be  found  by  dividing  the  Numerator  5 
by  the  Denominator  4, 

All  the  preceding  Fra&ions  are  faid  to  be  of  the  fame 
Denomination ,  or  of  the  fame  kind,  becaufe  they  are  parts 
of  the  Unit  divided  into  one  and  the  fame  number  of  equal 
parts,  that  is  to  fay  becaufe  their  Denominators  are  equal  5 
otherwife  they  are  faid  to  be  of  a  different  Denomina- 
!  tion ,  or  of  a  'different  Kfndy  as  f,  and  becaufe  their 
Denominators  3  and  4  are  unequal.  All  Shillings  are  Fra¬ 
ctions  of  the  fame  Denomination  with  refpeCt  of  the 
Pound,  which  goes  for  the  Whole ,  or  for  the  Unit,  and 
in  like  manner  all  Pence  are  Fractions  of  the  fame  kind 
with  refpe£t  of  a  Shilling,  which  goes  for  the  Whole,  or 
for  the  Unit. 

0  Tho’  I  have  explain’d  to  you  the  Fractions  in  this  fenfe, 
yet  you  may  conceive  them  in  another  fenfe,  which  is 
equivalent  to  the  firft.  Inftead  then  of  faying  for  Ex¬ 
ample  that  the  Fraction  AE,  or  -J-,  reprefents  3  Quarters 
of  a  Unit,  you  may  fay  it  reprelents  the  fourth  of  three 
Units:  For  if  you  take  AF  triple  of  the  Unit  AB,  you 
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will 
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will  find  that  the  Fraftion  AE,  or  \  is  the  fourth  part  of 
AF,  or  of  three  Units. 

From  whence  it  follows  that  in  a  Fraftion  the  Deno¬ 
minator  ought  always  to  be  eonfidered  as  a  Divifor,  and 
the  Numerator  as  the  Dividend  :  So  that-  if  the  whole  be 
eonfidered  as  a  Pound,  the  Fraftion  \  lignifies  three  Pound 
to  be  divided  by  4,  which  being  impoflible,  the  three 
Pound  muft  be  reduc’d  into  Shillings,  by  multiplying 
them  by  2©,  to  have  in  their  place  60  Shillings,  which 
being  divided  by  4,  you  have  15  Shillings  or  |4  for 
the  value  of  f  of  a  Pound,  which  is  call’d  the  Valu- 
ation  of  a  Fraction,  where  you  fee  that  to  make  this 
Valuation  you  muft  multiply  the  Numerator  of  the  pro¬ 
pos’d  Fraftion  by  the  Number  of  the  immediately  lower 
kinds  of  the  Integer,  as  by  20  if  *ris  a  Fraftion  of  a  Pound, 
or  by  12  if  ’tis  the  Fraction  of  a  Shilling,  and  divide  the 
Produft  by  the  Denominator. 

By  this  you  fee  that  Shillings  are  Fractions  of  the  Pound, 
and  that  Pence  are  Fra&ions  of  a  Shilling,  and  confequently 
they  are  the  Fraftions  of  the  Fraftion  of  the  Pound,  as 
Feet  are  of  the  Fathom,  but  Inches  are  the  Fractions,  of  the 
Fraftion  of  the  Fraction  of  the  Fathom,  and  fo  on. 

It  is  again  evident,  that  the  Numerator  and  the  De¬ 
nominator  of  a  Fraftion,  being  multiplied  or  divided  each 
by  one  and  the  fame  Number,  the  Terms  of  the  Fra¬ 
ftion  are  chang’d,  but  its  value  does  not  change  ;  which 
occasions  the  new  Fraftion  proceeding  from  Multiplication 
or  Divifion  to  be  call’d  equivalent  Fraftion,  or  equal  Fra - 
ftion ,  and  alfo  fimilar  Fraftion.  Thus  by  multiplying  by 
3  the  Numerator  and  the  Denominator  of  this  Fraftion 
f,  which  is  represented  by  the  line  AD,  with  refpeftof 
the  Unit  AB,  you  have  this  equivalent  Fraftion  -?>  be- 
taufe  its  Numerator  and  its  Denominator  being  equimul¬ 
tiple  of  the  Numerator  and  Denominator  of  the  pro¬ 
pos’d  Fraftion  are  in  the  fame  Ratio  :  And  in  like  manner 
if  of  the  fame  Fraftion  each  Term  be  divided  by  2, 
you  have  this  equal  Fraftion  ~ 

By  this  it  will  be  eafy  to  reduce  a  propos’d  Fraftion 
into  lefs  terms  when  it  can  be  done,  namely  by  dividing 
the  Numerator  and  Denominator  by  one  and  the  fame 
Number,  which  is  call’d  Common  Meafure.  The  Bufinefs 
then  is  to  find  the  greateft  common  meafure,  or  greateft 
Number  which  will  exaftly  divide  two  others,  to  reduce 
by  means  of  this  number  a  Fraftion  into  the  leaft  terms, 
it  can  be  reduced,  When  the  two  Numbers  or  terms 
which  compofe  the  Fraftion,  are  very  little,  ’tis  eafy  to 
difeover  the  greateft  common  ftteafure  ;  But  becaufe  it 

does 
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does  not  readily  appear  when  the  Terms  of  the  Frayi¬ 
ons  are  great  Numbers,  take  this  Method  which  never 
fails9  when  the  thing  is  pcfltble, 

Of  two  propos’d  Numbers,  the  greateft  common  Mea- 
fure  whereof  is  requit’d,  fubftraft  the  lefs  from  the  great¬ 
er,  and  after  having  left  the  greater,  compare  again  the 
remainder  with  the  other  number,  to  fubftraft  the  lefs 
from  the  greater,  and  continue  thus  till  there  remains 
twice  one  and  the  fame  Number,  which  will  be  the  greateft 
common  meafure  requir’d. 

If  there  be  propos’d  for  Example  this  Fraftion  fj 
whereof  the  two  Terms  are  27  and  36  :  After  having 
written  27  under  3 6i  fubftraft  27  from  36,  and  write 
the  Remainder  9  underneath:  Leave  3 6,  and  becaufe  9, 
is  lefs  than  27,  you  mu  ft  fubftraft  it  from  27,  and  you 
tnuft  write  the  remainder  18  underneath.  Leave  27, 
and  becaufe  9  is  lefs  than  18,  fubftraft  it  from 
36  1 8,  and  write  the  remainder  9  underneath.  Then 
27  becaufe  there  remains  the  fame  Number  9  twice, 
—  this  Number  9  will  be  the  greateft  of  all  thofe 
9  which  can  poflibly  divide  27  and  3 6  :  For  fince  9 
•—  being  fubft rafted  from  18,  there  ftiil  remains  9 
18  ’tis  a  fign  that  was  compriz’d  a  certain  number 
•—  of  times  in  18,  and  eonfequently  in  another  Num- 
9  ber  compos’d  of  9  and  18,  namely  in  27,  and 
again  in  another  Number  compos’d  of  27  and 
9,  that  is  to  fay  in  3  d,  If  then  you  divide  by  9  the 
the  Numerator  and  Denominator  of  the  propos’d  Fraftion 
■Jt*  you  will  have  this  lower  and  equivalent  Fraftion 
But  this  Operation  may  be  abridg’d  by  Divifion,  name¬ 
ly  by  dividing  the  greateft  of  the  two  propos’d  Num¬ 
bers,  by  Che  leaft,  as  in  this  Example,  36 
3 6  by  27,  and  without  minding  the  Quotient 

27  {  1  I?  by  dividing  the  Number  27,  which  ferv’d 
— •  for  the  Divifor,  by  the  remainder  9  of  the 

9(3  Divifion,  and  by  continuing  in  this  manner 
«—  till  there  remains  nothing,  and  the  laft  Di- 

©  vifor,  which  is  here  9,  will  be  the  greateft 

common  meafure  requir’d  .*  So  that  if  for  this 
greateft  common  meafure  you  find  i,  which  does  not  at 
all  divide  any  thing,  that  is  to  fay,  which  gives  a  Quo¬ 
tient  equal  to  the  Dividend,  it  will  appear  that]  the 
propos’d  Fraftion  cannot  be  brought  down,  being  it  felf 
in  the  loweft  term?» 

It  will  be  alfoeafy  tareducetwo  Fraftions  of  a  different 
Species  into  two  others  of  the  fame  Denomination,  name¬ 
ly  by  multiplying  each  Ftaftkm  by  the  Denominator  of 
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the  other,  for  thus  you  will  have  two  other  Frayions 
equivalent  to  two  propos’d  ones,  and  of  the  fame  De¬ 
nomination  with  each  other,  hecaufe  the  reciprocal  Mul¬ 
tiplication  of  two  Numbers  produces  one  and  the  fame 
Number» 

Let  for  Example  thefe  two  Frayions  of  different  kinds 
be  propos'd  f-  and  f ,  to  be  reduc’d  into  ■  • 
the  fame  Denomination.  After  having 
written  them  over  againft  each  other,  as  3/\ 

you  fee  here,  multiply  the  fir  ft  f  by  the  — - — — * 

Denominator  5  of  the  other,  and  recipro-  ff  ~r 
cally  the  fécond  j  by  the  Denominator  3 
of  the  other,  to  have  in  their  place  thefe  two  other  Fra¬ 
yions  of  the  fame  kind  -f-,  ff,  which  ferves  for  Addition 
and  Subftra&ion,  and  even  for  Divifion  of  Frayions,  and 
again  to  find  the  greateft  of  two  given  Fra&ions® 

This  Method  may  be  applied  to  more  than  two  Frayi¬ 
ons,  but  you  will  have  fooner  done  by  following  this  other 
Method  which  is  general,  and  which  like  the  preceding, 
carries  with  it  its  own  Demonftration. 

Seek  out  a  Number  which  Is  divifible  by  each  Denomi¬ 
nator  of  the  propos’d  Frayions,  which  will  be  found  by 
piultiplying  together  all  the  Denominators  of  the  Frayions, 
and  this  Number  fo  found  will  be  the  common  Denomi¬ 
nator  ©f  the  FraÊlions  requir’d,  the  Numerators  whereof 
are  found  by  dividing  the  common  Denominator  by  that 
©f  the  Fraftion  which  you  wou’d  change,  and  by  multi» 
plying  •  the  Quotient  by  the  Numerator  jof  the  fame 
3Fra&ion. 

Thus  if  you  are  to  reduce  into  the  fame  Denomination 
thefe  three  Frayions  of  a  different  kind  j-,  -f,  you 

muft  multiply  together  the  three  Denominators  3,  4,  5, 
and  their  Produft  do  muff  be  taken  for  the  common  De¬ 
nominator  of  the  three  Fradions  requir’d,  to  the  end 
that  you  may  take  the  two  thirds  of  ’em,  which  is  40, 
the  three  fourths  which  is  45,  and  the  three  fifths  which 
are  36,  fo  that  thefe  three  parts  40,  45,  36,  will  be  the 
Numerators  of  the  three  Fractions  requir’d,  which  con¬ 
sequently  will  be  -J4»  which  will  reprefent  40 

?ence,  45  Pence,  and  3d  Pence,  if  the  propos’d  Frayions 
are  of  a  Crown,  which  is  in  value  60  Pence.  There  are 
feveral  Abridgments;,  which  Pra^ice  and  Theqry  will 

teach  you, 
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PROBLEM  I. 

Addition  of  Fractions, 

IT  is  evident  that  to  add  feyeral  Frayions  together  of 
the  fame  Denomination,  .you  need  only  add  together 
all  the  Numerators,  and  you’ll  have  the  Numerator  of 
a  Fra&ion,  which  having  the  fame  Denominator  as  that 
of  the  given  FraéHons,  will  be  their  Sum.  Thus  the  Sum 
of  thefe  two  Frayions  of  the  fame  kind  -f,  is  f ,  and  the 
Sum  of  thefe  three  J-,  §•,  4,  is  J-,  fo  of  the  reft. 

But  if  the  propos’d  Fra&ions  be  not  of  the  fame  De¬ 
nomination,  they  mull  be  reduc’d  into  the  fame  Deno¬ 
mination,  then  added,  as  was  juft  now  taught.  Thus 
the  Sum  of  thefe  twoFra&ions  f,  or  ff,  is  fb 

and  the  Sum  of  thefe  three  y,  f,  or  4o-4*-3<5,  is 

FFzr >  Of  2*g”V* 

If  you  are  to  add  a  whole  Number  and  a  Fra&ion, 
make  of  this  whole  Number  an  improper  Fraction,  by 
putting  i  underneath  for  a  Denominator,,  then  add  thefe 
two  Fractions  as  was  juft  now  taught.  Thus  to  add  2  to 
y,  make  of  the  whole  Number  2  this  improper  Fracti¬ 
on,  -,  and  you  will  find  that  the  Sum  of  thefe  two  Fra¬ 
ctions,  t»  or  f  f>  is  f. 

When  you  are  to  add  together  feveral  mixt  Numbers 
you  muft  write  the  Integers  under  the  Integers,  and  the 
Tractions  under  the  Fractions,  and  begin  towards  the  right 
hand  to  add  the  Fractions,  and  let  as  many  Integers  as 
ftiall  be  found  in  the  Sum  of  the  Fractions  be  carried  to 
the  Integers  which  are  at  the  left  hand,  as  in  compound 
Addition,  and  as  you  fee  in  this 

EXAMPLE. 

A  Draper  has  3  Remnants  of  Stuff,  the  firft  of  which 
contains  f ,  the  fécond  6  Ells  J,  and  the  third  8  Ells  •§•. 
*  To  find  how  much  all  thefe  Remnants  make 
4  y  together,  you  will  firft  find  that  the  Sum  of 
6  I  the  three  Fractions  f,  -f-?  is  4  J,  which  is 

8  !  2  Ells  and  Ty,  wherefore  you  muft  write  -V 

* — -  under  the  line,  and  you  muft  carry  2  Integers 

2o  -ry  which  being  added  to  the  Integers  on  the  left 
hand,  it  will  appear  that  the  Sum  of  thefe  three 
Remnants  is  20  E,11§  and 

PROS* 
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PROBLEM  II, 

* 

SubJlraBion  of  FraBions 

IT  is  alfo  evident  that  to  fubftrad  a  Fraflion  from  a 
greater  of  the  fame  Denomination,  you  need  only  fub~ 
ftraft  the  leaft  Numerator  from  the  greater,  to  have  the 
Numerator  of  a  Fra£ion,  which  having  the  fame  Deno¬ 
minator  as  that  of  the  propos’d  Fradions  will  be  their 
Difference.  Thus  the  Difference  of  thefe  two  Fra&Sons, 
f,  -f,  is  f ,  and  the  Difference  of  thefe  two  Jj,-  J,  is  J-. 

But  if  the  two  propos’d  Fractions  are  not  of  rhe  fame 
Denomination,  they  muft  be  reduc’d  into  two  others  of 
the  fame  Denomination,  the  Difference  whereof  will  be 
found  as  was  juft  now  taught,  ihus  the  Difference  of 
thefe  two  Fractions,  •§-,  f,  or  ff>  -ff>  is  tt>  aud  the  Diffe¬ 
rence  of  thefe  two  f,  or  1  ^t1  is  j-f. 

If  you  be  to  fubftraâ:  a  FraéTon  from  a  whole  Num¬ 
ber,  make  of  this  whole  Number  an  improper  Fra&son,  by 
making  i  its  Denominator,  then  fubftra<ft  as  lias  been 
taught-  Thus  f  fubdu&ed  from  2,  or  from  f,  or  from 
V°»  there  remains  f,  or  if. 

When  you  are  to  fubftraft  a  whole  Number  with  a 
Fra&ion,  from  a  whole  Number  with  another  1-  ration, 
you  mult  write  the  whole  Number  under  the  whole  Num¬ 
ber,  and  the  Fra&ion  under  the  Fraction,  and  bfgin  by  the 
*  Subftra&ion  of  the  Fractions,  borrowing  an  Unit  from  the 
next  whole  Number  on  the  left  hand,  in  cafe  that  the 
Subftra&ion  cannot  be  done;  as  in  Compound  Subftra- 
<ftion,  and  as  you  fee  in  this 

EXAMPLE. 

A  Perfon  cuts  2  Ells  and  f,  off  a  Piece  of  Stuff;  which 
contain’d  18  Ells  and  f,  and  he  wou’d  know  what  re¬ 
mains  of  the  Piece.  For  this  end  I  write  2\ 
under  i8f,  and  I  fay  f  from  f,  or  f  from  f  18  f 
I  cannot,  I  borrow  i?  which  is  •§•,  and  which  2  f 

with  •§.,  makes  y,  from  whence  fubftra&ing  f,  - - 

there  remains  f,  which  I  write  under  the  line,  15  f 
and  I  retain  1,  which  with  2  makes  3,  which 
being  fubftradftd  from  18,  there  remains  15,  Ï  write  it 
below,  fo  that  the  Remainder  will  be  15  Elis  asuW|> 
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PROBLEM  III. 

Multiplication  of  Fractions. 

Ï?  Irft  if  you  are  to  multiply  a  Fra&ion  by  a  Who!! 

Number,  it  is  evident  that  there  is  nothing  to  do 
but  to  multiply  the  Numerator  of  the  given  Fraftiong 
by  the  given  Whole  Number,  and  retain  the  fame  De¬ 
nominator.  Thus  in  multiplying  the  Fra&ion  f,  by  the 
Whole  Number  3»  the  Produft  is  f-,  becaufe  the  Triple 
of  f  is  y. 

But  to  multiply  a  Fraction  by  another  Fra&ion,  yoii 
maft  multiply  the  Numerator  by  the  Numerator,  and 
the  Denominator  by  the  Denominator,  for  the  Numera¬ 
tor  and  the  Denominator  of  the  third  Fra&ion,  which 
will  be  the  Produ<ft  of  the  two  given  Fractions.  Thus 
it  will  appear,  that  the  Produél  of  thefe  two  Frayions 
j-t  is  Ty,  which  wou’d  be  only  f,  if  inftead  of  you 
bad  the  whole  Number  4  but  becaufe  inftead  of  4,  you 
have  -f,  that  is  to  fay,  the  fifth  Part  of  4,  when  yoii 
have  multiplied  f  by  4,  you  have  of  which  you  muft 
again  take  the  fifth  Part,  that  is  to  fay,  the  8  which  is 
divided  by  3,  ought  to  be  again  divided  by  5,  and  con- 
fequently  by  1 5,  becaufe  the  fifth  Part  of  a  third  is  a 
fifteenth.  Or  the  Product  wou’d  be  if  inftead  of  f9 
you  had  the  whole  Number  2,  but  becaufe  inftead  of  2, 
you  have  f,  that  is  to  fay,  the  third  Part  of  2,  when 
you  have  multiplied  y  by  2,  you  have  f-,  of  which  you 
muft  again  take  the  third  Part,  that  is  to  fay,  the  8, 
which  is  divided  by  5?  ought  to  be  again  divided  by  3, 
and  confequently  by  15,  becaule  the  third  of  a  fifth  Part 
is  a  Fifteenth. 

If  you  are  to  multiply  a  Whole  Number  and  a  Fra&iou 
by  another  Fraâion,  you  muft  add  the  Whole  Number 
to  its  Fra<ftion,  and  you  muft  multiply  the  Sum  by  the 
other  Fradion,  as  you  ftiall  fee  in  this 

EXAMPLE. 

If  ari  Ell  of  any  Stuff  is  worth  12  ~s,  and  it  is  requîPd 
how  much  \  Ell  of  the  fame  Stuff  will  coft  ;  having  added 
12  to  you  have  y ,  which  being  multiplied  by  -J,  there 
produce  which  is  s.  for  the  vaille  of  \  of  an  Ell; 

'If  you  are  to  multiply  a  Whole  Number  and  a  Fra- 
PdM  by  a  Whole  Number?  you  muft  firft  multiply  the 

■  •  . . . ■  - . -  ■  umoti 
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\  Fca&ion  by  thh  Whole  Number,  by  retaining  as  many 
;  Units  as  you  find  Integers  in  the  Froduft  in  cafe  thi* 
Product  be  an  improper  Fra&ion.  Then  multiply  by  the 
i  fame  Whole  Number,  the  Whole  Number  of  the  Fra^ion, 
i  and  add  to  the  Produd  the  Units  retain’d. 

EXAMPLE. 

. 

I  wou’d  know  the  Superficies  of  a  Looking-Glafs,  the 
Length  whereof  is  4  Feet,  and  the  Breadth  2  Feet  and 
f.  I  multiply  firft  f ,  by  4,  there  refults  f-,  or 
2|,  I  put  f  down,  and  retain  2.  I  multiply  2  \ 

i  afterwards  2  by  the  fame  4,  and  to  the  Produd  4 

8,  I  add  2,  which  I  retain’d,  and  write  the  Sum  — 

X  10  under  the  line,  fo  that  the  Produit  will  be  10  •§• 

{  1©  fquare  Feet,  and  f,  which  is  equivalent  to 

:  06  Square  Inches  for  the  Superficies  requir’d, 

Laftly,  to  multiply  a  whole  Number  and  a  Fra&ion  by  a 
,  whole  Number  and  a  Fra&ion,  add  each  whole  Number 
to  its  Fraction,  and  you’ll  have  two  improper  Fra&ions, 
which  muft  be  multiplied  together,  as  has  been  taught 
and  as  you  ffiall  fee  in  this 

EXAMPL  E. 

A  Garden  made  in  a  Re&angular  Form  contains  32 
Perches  and  ~  in  Length,  and  18  Perches  and  \  in  Breadth, 
1  and  I  wou’d  know  the  Superficies  of  it.  Multiply  32  and 

3  ■§•,  or  V,  by  18  1,  or  y,  and  you  will  have  in  the 

:  Product  os  234  Square  Perches,  and  ^  for  thg 

i!  Superficies  requir’d.-  * 

SCHOLIUM. 

It  is  evident  that  when  you  multiply  two  Fractions  to* 

;  gether  as  f ,  and  the  Product  T8T>  is  a  Fra&ion  of  a 

l  Fraction,  namely,  the  two  thirds  of  four  fifths  or  whic& 
i  is  the  fame  thing,  the  four  fifths  of  two  thirds.  So 
I  that,  for  Example,  to  know  the  Value  of  the  fs  of  i.  of 
I  f  of  a  Crown,  there  is  nothing  to  do  but  to  multiply 
i  thefe  Fra  ions  -f-,  f,  and  you  will  have  or  12 
Ï  Pence,  for  this  Fra  ion  of  a  Fradlon  of  a  Fraction. 

There  are  feveral  Compendiums  in  Multiplication  of 
Fractions,  which  are  eafy  to  be  found,  and  of  which  con- 
I  fequently  we  (hall  not  fpeak  here.  Wc  (hall  only  fay, 
t  that  to  multiply  a  Fraftion  by  a  Number  equal  to  its  De» 
fcommator*  the  Produ^  is  a  wMe  Number  e^ual  to  the 
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Numerator  of  the  Fradion.  As  the  Produit  of  the  whole 
Number  4,  and  of  this  Fradion  -J  is  the  Numerator  3* 

PROBLEM  IV. 

».  ...  .  ,»  »  ;  \  “f. 

Division  of  Fractions. 

■ 

TO  divide  firft  a  Fradion  by  a  Whole  Number,  it 
is  evident  that  there  is  nothing  to  do  but  to  di¬ 
vide  the  Numerator  of  this  Fradion  by  the  whole  Num¬ 
ber,  and  retain  the  fame  Denominator,  when  the  Nu¬ 
merator  can  be  divided  exactly  by  the  whole  Number  $ 
otherwife  you  rauft  multiply  the  Denominator  of  the 
Fradion  by  the  whole  Number,  and  retain  the  fame  Nu¬ 
merator.  Thus  in  dividing  this  Fradion  J-  by  4,  the 
Quotient  is  it  being  certain  that  the  fourth  of  J-,  is 
I,  and  in  dividing  |  by  5 ,  the  Quotient  is  7^,  for  it 
âs  evident  that  the  2  which  is  divided  by  3  by  reafen 
of  ft  a°d  which  ought  to  be  divided  by  5,  ought  to  be 
divided  by  3  times  3,  or  by  15,  becaufe  the  fifth  Part 
of  a  third  is  a  fifteenth. 

To  divide  a  Whole  Number  and  a  Fradion  by  a  W'hole 
Niimber,  you  muft  add  the  Fradion  to  its  whole  Num¬ 
ber,  to  make  an  improper  Fradion  of  it,  which  may  be 
divided  by  the  other  Number,  as  was  juft  now  taught. 

Thus  to  find  the  fixth  Part  of  34  s .  that  is  to  fay,  to 
divide  3  and  4,  or  4  by  <5,  in  multiplying  2  by  6,  you 
will  have  T7T,  which  is  7  d.  for  the  fixth  Part  requir'd. 

To  divide  a  Whole  Number  by  a  Fradion,  you  muft 
multiply  the  whole  Number  by  the  Denominator  of  the 
Fradion,  and  divide  the  Produd  by  the  Numerator  of 
the  fame  Fradion.  Thus  to  divide  5  by  f,  you  muft 
multiply  5  by  3,  and  divide  the  Produd  by  2,  the  Quo¬ 
tient  will  be  V ,  or  74  ;  becaufe  if  you  were  to  divide 
5  by  2  the  Quotient  wou’d  be  4?  but  as  you  are  to 
divide  it  by  the  third  of  the  Quotient  will  be  three 
times  greater,  and  confecjîiently  y  it  being  certain 
that  the  Quotient  is  greater  proportionably  as  the  Di- 
vifor  is  lefs,  becaufe  the  Divifor  being  left,  is  oftner  con- 
tain’d  In  the  Dividend. 

To  divide  a  Whole  Number  by  a  whole  Number  and  a 
Fradion,  you  muft  add  this  Fradion  to  its  Whole  Num¬ 
ber,  to  have  an  improper  Fradion,  by  whiçh  you  may 
divide  the  firft  whole  Number  given,  as  was  juft  now 

taught.  Thus  to  know  how  many  Pieces  each  of  34^ 

• 
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*n  84  s.  you  muft  divide  84  by  3^,  or  by  Z,  and  you  will 
find  24  for  the  Number  of  Pieces  contain’d  in  84  s • 

To  divide  a  Fraction  by  a  Fraction,  you  mull  reduce 
thefe  two  Frayions  into  the  fame  Denomination,  if  they 
are  not  fo,  and  the  two  Fractions  of  the  fame  Denomina¬ 
tion  will  be  to  each  other  as  their  Numerators,  by  rea- 
fon  of  their  common  Denominator,  which  may  therefore 
be  negleCted.  Thus  inftead  of  the  two  given  Fractions 
you  will  have  two  whole  Numbers,  which  being  in  the 
fame  Ratio  as  the  Fractions,  will  have  one  and  the  fame 
Quotient.  If  then  under  the  whole  Number  which  is  the 
Numerator  of  the  Dividend,  you  write  the  whole  Num¬ 
ber,  which  is  the  Numerator  of  the  Divifor,  in  form  of  3 
Denominator,  you  will  have  a  Fraction  which  will  be  the 
Quotient  requir’d.  Thus  in  dividing  |  by  2*,  or  |4  by 
•/t  or  14  by  9,  the  Quotient  is  or  I  T^,  which  will 
be  found  alfo  by  multiplying  the  Fraction  to  be  divided 
T  by  y,  which  is  the  inverfe  of  the  Divifor  -f-,  becaufe 
Multiplication  is  the  contrary  of  Divifion. 

Laftly  to  divide  a  whole  Number  and  a  Fraction  by  ano>- 
ther  whole  Number  and  a  Fraction,  you  mull  add  each  whole 
Number  to  its  Fraction,  and  you  will  have  two  improper 
Fractions,  theft  do  as  was  juft  now  taught,  and  as  you  fee 
in  this  . 

EXAMPLE. 

I  wou’d  know  the  Breadth  of  a  Rectangular  Hall,  the 
Length  whereof  is  8  Fathoms  and  f,  and  the  Superficies 
49  Square  Fathoms  and  J,  Divide  49  -f-,  or  ill  by  8  f 

or  21,  that  is  to  fay,  by  reducing  thefe  two  improper 
Fractions,  into  the  fame  Denomination  ill  by  H  or  ^97 

by  104,  and  the  Quotient  will  be  -f||,  which  is  Fathoms 
and  tW  for  the  Breadth  requir’d. 

PROBLEM  V. 

To  extrait  the  Square  Root  of  a  Fr  allion . 

AS  a  Fraction  multiplied  by  it  felf  produces  another 
lefs  Fraction  for  its  Square,  whereof  the  Numerator 
and  Denominator  are  the  Squares  of  the  Numerator  and 
Denominator  of  its  Side,  or  of  its  Square  Root;  it  follows 
that  to  extraft  the  Square  Root  of  a  Fraction,  there  needs 
«0  more  than  to  take  the  Square  Root  of  the  Humerait, 

Ü  and 
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and  of  the  Denominator,  for  the  Numerator  and  Deno*. 
minator  of  a  Fra&ioc,  which  is  to  be  the  Square  Root  of 
the  propos’d  one.  Thus  the  Square  Root  of  this  Fra&ion 

*  t_  i 

As  every  Number  is  not  a  Square,  fo  every  Fra&ion  has 
not  its  exad  iqiare  Root,  but  before  that  is  determin’d  the 
Fra&iun  mutt  be  reduc’d  into  lefs  Terms.  Thus  the  Square 
Root  of  this  Fra&ion  fl,  or  *~ç  is 

But  this  Square  Root,  when  there  is  one,  may  be 
known  without  bringing  down  the  Fra&ion,  namely,  by 
multiplying  together  the  Numerator  and  Denominator  of 
the  propos’d  Fra&ion,  as  here  i8  and  *>0,  and  by  taking 
the  Square  Root  of  the  Produd  900,  which  is  30,  which 
may  be  taken  for  the  Denominator  of  the  Root  requir’d, 
and  then  take  fbr  its  Numerator,  that  of  the  propos’d 
Fra&ior.  Thus  the  Square  Root  of  ff-,  will  be  or  f. 

Or  you  may  take  this  Square  Root  30  for  the  Numerator 
of  the  Root  requir’d,  and  then  take  for  its  Denominator 
that  ôf  the  propos’d  Fraction.  Thus  the  Square  Root  of 
the  fame  Fra&ion  £4-  will  be  -fg-  or  |-,  as  before* 

PROBLEM  VI. 

To  extraïï  the  Cube  Root  of  a  Fraïïion. 

Since  a  Fra&ion  multiplied  by  its  Square  produces  and* 
thcr  lefs  Fraction  for  its  Cube,  whofe  Numerator  and 
Denominator  are  the  Cubes  of  the  Numerator  and  Denomi¬ 
nator  of  its  Side,  or  of  its  Cube  Root  ;  it  follows  that  to 
extnft  the  Cube  Root  of  a  Fraction,  there  is  nothing  to  do 
but  to  take  the  Cube  Root  of  the  Numerator  and  Deno¬ 
minator,  for  the  Numerator  and  Denominator  of  a  Fra&ion* 
which  will  be  the  Cube  Root  of  the  propos’d  ©ne*  Thus 
the  Cube  Root  of  this  Fraction  T-h-  is  f. 

As  every  Number  is  hot  a  perfect  Cube,  fo  every  Fra¬ 
ction  hath  not  its  precife  Cube  Root,  but  before  you  are 
fure  of  it,  the  Fraction  mutt  be  reduc’d  into  the  leaft  Terms. 
Thus  the  Cube  Root  of  this  Fra&ion  TyV  or  *s  i* 

But  this  Cube  Root,  when  there  is  one,  may  be  known  1 
without  reducing  the  Fraction  lower,  namely  by  multiply¬ 
ing  the  Numerator  by  the  fquare  of  the  Denominator,  as 
here  54  by  the  Square  16384  of  the  Denominator  128, 
and  by  taking  the  Cube  Root  of  the  Product  884736, 
which  is  96,  and  mutt  be  taken  for  the  Numerator  of  the 
Root  requir’d,  and  then  the  Denominator  will  be  the  fame 
»s  chat  of  the  given  Friction*  This  the  Cube  Root  of  7^- 
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Will  be  rA*  ôr  !•  Or  e^c  ^ Y  multiplying  the  Denominator 
128  by  the  Square  2916  of  the  Numerator  54,  and  extraft- 
ng  the  Cube  Root  of  the  Produéfc  373248»  that  is  72,  which 
muft  be  taken  for  the  Denominator  of  the  Root  requir’d,  and 
then  the  Numerator  will  be  the  fame  as  that  of  the  given 
Fra&ion.  Thus  the  Cube  Root  of  the  fame  Fra&ion  rW 
will  be  ft  or  as  before. 

SCHOLIUM. 

If  the  propos’d  Fraction  has  not  fuch  a  Root  as  is  re¬ 
quir’d,  you  will  find  it  fo  much  the  nearer,  by  adding  at 
pleafure  an  equal  Number  of  Cyphers,  to  its  Numerator 
and  Denominator,  to  have  an  equivalent  Fra&ion,  whofe 
Square  or  Cubic  Root  you  can  take,  as  has  been  taught 
Thus  the  Square  Root  of  f,  or  is  fff ,  and  its 

Cube  Root  is  f f. 


PART  III. 

% 

Of  the  Rules  of  Proportion. 

TH  E  Rule  of  Proportion  particularly  fo  call'd,  and  more 
commonly  the  Rule  of  Three ,  but  for  it  s  Excellercy 
the  Golden  Rule ,  is  that  which  teaches  us  how  to  find  a 
Number  which  is  a  fourth  Proportional  to  three  given 
Numbers:  And  in  general  we  call  Rules  of  Proportion  all 
thofe  which  are  perform’d,  by  the  Rule  of  three,  which 
may  be  Vireü  or  Inver fe^  and  both  may  be  Strip l c  or  Com - 
pound. 

PROBLEM  L 

To  refolve  a  phiejlion  by  the  Single  DireS  Rule 

of  Three . 

TH  E  Direft  Single  Rule  of  Three  teaches  to  find  to 
three  given  Numbers  a  fourth  Number,  which  may 
be  greater  or  lefs  than  the  fécond  in  proportion  as  the  third, 
is  greater  or  lefs  than  the  firft,  fo  that  the  firth  is  to  thé 
fécond,  as  the  third  is  to  the  fourth,  which  is  found  by 
multiplying  together  the  two  laft  of  the  three  given  Num- 

E  $  bsrSjj 
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bcrs,  arid  bj  dividing  tine  Proda&  by  the  firft  3  for  la  mul¬ 
tiplying  together  the  two  laft,  that  is  to  fay,  the  fécond 
and  third,  which  are  the  two  Means  of  the  four  Proportio¬ 
nals*  you  have  the  Product  of  the  two  Extreams  per  1 6, 
6.  wherefore  by  dividing  this  Produ&  by  one  of  the  two 
extreams,  as  by  the  firft,  which  is  known,  you  have  the 
other  extream,  or  the  fourth,  which  confequently  will  be- 
known® 

In  this  Rule  of  Three,  the  fir  ft  and  third  given  Num¬ 
ber  muft  always  be  of  the  fame  Nature,  as*  likewife  the 
fécond  and  the  fourth,  becaufe  the  firft  is  a  certain  Num¬ 
ber  of  things*  and  the  Second  their  Value,  and  in  like 
manner  the  third  is  another  Number  of  fuch  things,  and 
the  fourth  their  Value,  which  will  be  found,  as  was  juft 
tow  taught,  and  as  you’ll  fee  in  the  following  Examples® 

E  X  A  M  P  L  E  i. 

If  3 6  Men  difpatch  484  Fathoms  of  Work  in  a  Day,  Ï 
demand  how  much  144  Men  will  perform.  Having  dif^ 

•  .  .1  \ 

Men*.  Fathoms .  Men . 

36  484  144 

.  -,  *44-  , 


1936 
1936 
4S4 

— —  -  m.  ,.u 

69696  (  1936  Fathom . 

36 

36 

129 
36 

fisn*  nu 

216 
36 

QO 

0 

pos’d  the  three  given  Terms  'as  you  fee  here,  and  put  the 
leaft  of  the  two  laft  under  the  greater,  that  is  to  fay  144 
under  484,  multiply  them  together,  and  divide  the  Produéfc 

69696 
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6q6q6  by  the  £rft  36,  the  Quotient  will  give  tg 36  Fa¬ 
thoms  -which  144  Men  ought  to  difpatcb  in  a  Dày *fuppo£ng 
as  before  that  36  Men  difpatch’d-  484  m  a  Day» 

K  .  .  ■  .( 

The  Proof  of  tie  Single  DireS  Rule  of  Three, 

The  Proof  of  the  fingîe  dire&  Rule  of  Three,  is  made 
by  another  Engle  dire&  Ruk  ©f  Three*,  as  Iq  this  Esaffi» 

Mm*  Falhems*  .  Mm. 


344  3936  36  ■ 

36 

11616 

5808 

.  '  69696 

144  {484  fabms* 


3209 

244 

<S7<S 

244 


000 


pie,  having  found  that  when  36  Men  did  484  Fathoms 
of  work  in  a  Day,  144  Men  ought  to  do  1936,  you  maft 
fay,  if  144  Men  do  1936  Fathoms  of  Work  in  a  Day,  how 
many  ought  36  Men  to  do  ?  And  you  ought  to  have 
484  Fathoms  for  the  Proof. 

If  there  had  remainM  any  thing  of  the  Divifion,  which 
is  done  in  the  firft  Rule  of  three,  it  fhouM  he  added  to> 
the  Product  of  the  Multiplication  which  is  made  in  the 
Proof. 


EXAMPLE*. 

If  18  Fathoms  of  Brick- work  eoft  68  L  $  s*  1  demand 
how  much  136  Fathoms  of  the  fame  Brick-work  will  coil. 
Having  put  136  over  68  as  you  fee  here  multiply  68/. 
*•  s.  by  136,  and  divide  the  Produft  9282  /.  by  the  fell 
•  Term  1  §,  the  Quotient  will  be  $15/,  13  s*  which  is  4^ 

E  8 
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Fathom*  ,  13  6  Faiboms . 

18  68  L  $  s,  136 


1088 

816 

34  /or  S 

ta*  ■  ■» 

9282  /. 

t8  (515  *3  Jr  ït? 

28 

1$ 

102 

18 

12 

20 


240  S9 

|8 

60  fc 

l8 

6 

jfchp  l^riee  of  146  Fathoms,  This  may  be  proved  as  be¬ 
fore. 

example  ?. 

n  •  .  / 

If  4/.  3  |e  give  2  L  $  s*  6d,  Profit  in  one  Yearfl 
I  deruapd  how  much  2  /.  1 5  s.  6  d.  will  give* 

4  L  3  s»  3  d*  2/.  §s.  6  df  2  L  15  s.  6  do 


20  *  20 

K  - 

83  ».  5$  *« 

12  '  12 

166  -  '  ÏIO 

833  5!5< 


833  556 
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74 

2  /•  $  S.  6 


148  /, 

i8  i.  io  s.  for  ^  s. 
37  /»/  6  i® 


ill  )  168  /.  7 

”1  (iI.joj.  4<f. 


57 

2Q 

in  )  1147  C  10 5* 

III 

# 

37 

12 


74 

37 


su  3  444  (4^® 

ill 


000 

To  refolve  this  Queftion  methodically  and  eafily,  reduce 
the  firft  Term  4  /.  35.  3  d,  and  one  of  the  two  others9 
for  example,  the  third  2  h  15  s.  6d,  into  the  lowefi  De¬ 
nomination,  namely,  into  Pence,  and  infiead  of  the  firft  Term 
4 1  3  s.  3  d.  you  will  have  999  Pence,  and  inftead  of  the 
third  2  /.  I $  5.  6  d.  you  will  have  666  Pence:  And  to 
have  fmaller  Numbers,  divide  the  999  ard  the  666  by 
one  and  the  fame  Number,  if  there  f  one,  for  Example  by 
and  9»  you  will  have  in  their  place  thefe  two  lefs  ï  1 1 ,  74, 
being  in  the  fame  Ratio  will  give  the  fame  fourth  Propor¬ 
tional.  By  ufing  then  thefe  two  Numbers  in,  74,  which 
may  be  again  brought  lower  by  dividing  each  by  37,  you 
will  find  I  /.  IO  3.  4  d.  for  the  fourth  Proportional  requirM, 
that  is  to  fay,  for  the  Profit  of  2/.  15  5.  6d* 
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ïf  6  Ells  and  |  of  Cloth  coft  12  l.  I  demand  how  much 


each  Fraiftion  to  its  Integer, 
will  have  and  inftcad  of  8 

and  inftead  of  6  ~ 
4,  you  will  have  V 

E. 

6\ 

1 0 

■  ■  ( 

12 

E. 

8  i  . 

¥ 

£ 

li7 

%  O 

sf  0 

s  a 

So 

*0$ 

»  12 

;  105 

21® 

• 

10$ 

f26o 

So 

460 

80 

(  M  <•  *J  >• 

60 

you 

At- 


20  s. 


~  •  J 


$200  So 

So  1 


ter  that,  you  mu  ft  reduce  thefe  two  improper  Fra&ions  ^ 
fêo  into  tfiefe  t\yo  others  of  the  fame  Denomination 
VVj  thipn  neglect  the  common  Denominator  12,  and  fay 
If  80  Ells  arc  worth  12  /.  how  much  will  105  Ells  he  worth, 
and  you  will  find  15  U  15  s.  for  the  Vaille  of  8  Ells  and 


prqb? 
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PROBLEM.  II. 

To  refolve  a  fhtejlion  by  the  -Single  Indirefl  Rule 

of  Three. 

•*T  HE  Single  Indirect  or  Inverfe  Rule  of  Three  teaches  to 
J  find  to  three  given  Numbers  a  fourth  Number,  left 
or  greater  than  the  fécond,  and  of  the  fame  Nature,  in  pro¬ 
portion  as  the  third  is  greater  or  lefs  than  the  firft:,  and 
pf  the  fame  Nature  likewife  :  So  that  the  firft-Numbcr 
be  to  the  third,  as  the  fourth  is  to  the  fécond,  and  cohfe- 
qucntly  the  third  to  the  firft,  as  the  fécond  to  the  fourth, 
or  the  third  to  the  fécond,  as  the  firft  to  the  fourth,  which 
wilt  be  confequently  found  by  multiplying  together  the 
firft  and  the  fécond,  and  by  dividing  their  Product  by  the 
third,  which  is  contrary  to  what  was  done  in  the  prece¬ 
ding  Problem,  becaufe  this  Rule  is  contrary  to  the  prece¬ 
ding,  where  the  fourth  Term  proceeded  from  more  to 
more,  or  lefs  to  lefs  \  whereas  in  this  the  fourth  unknown 
Term  ought  to  go  from  more  to  lefs,  or  from  lefs  to  more, 
that  is  to  fay,  that  if  the  third  Term  be  great  with  re- 
fpcét  to  the  firft,  the  fourth  will  be  little  with  refpcéfc  to 
the  fécond,  and  that  if  the  third  Term  be  little  with  re- 
fpeéfc  to  the  firft,  the  fourth  will  be  great  with  refpe&  to 
the  fécond,  as  you  fhall  fee  in  the  following  Examples. 

EXAMPLE  i. 


If  out  of  my  Allowance  I  can  fpend  6 o  d.  a  Day  for  1 8 
Months,  I  wou*d  know  how  much  I  may  fpend  a  Day  with 
the  fame  Allowance  during  24  Months.  Say,  if  18  Months 
will  fupply  me  with  60  d.  a  Day,  how  much  will  24 
Months  fupply  me  ?  The  Mind  eafily  judges  that  24  Months, 

r  •  "  V»  , 

Month.  Pence,  Months * 

18  60  24 


1080 

24  (45  d. 


120 

24 


OO 


which 
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which  arc  more  than  1 8  Months,  will  fupply  lefs,  that  is 
to  fay,  I  ought  to  fpend  lels  a  Day,  if  I  wou’d  have  my 
Money  laft  24  Months,  and  confequcntly  this  Rule  of  Three 
Is  indirect.  Having  then  difpo/d  the  three  given  N  unbers, 
as  they  are  delivered  in  the  Queftion,  and  as  you  fee  here, 

I  multiply  together  the  two  fir  ft  éo,  18,  and  1  divide  their 
Produit  1080  by  the  third  24,  and  the  Quotient  gives 
me  4 $  d.  tor  the  Money  that  I  have  to  fpend  a  Day  du¬ 
ring  24  Months. 

■s  r  .  *  .  '  '■  ,  ■  ,  *  ’  .  *  .  ■»  .  •  ?  t  *  1  .  "  I 

.  '  *  '  £  '  ;  r  :  *  J  ■  . 

The  Proof  of  the  Simple  IndireB  Rule  of  Three. 

The  Simple  Indireifc  Rule  of  three  is  proved  by  another 
Simple  Indirect  Rule  of  Ihree,  as  in  this  Example,  ha¬ 
ving  found  that  when  18  Months  can  furnifh  60  d »  a  Day, 
24  Months  can  furnifh  but  45  d,  you  muft  fay  if  24  Months 
do  furnifh  45  d .  fer  Day  how  much  will  18  Months  fiurçifh? 

s  '  I 

Months*  fence»  Months » 

S4  ■  45  18 

24 

s8o 

90 


1080 

18  (  60 L 


poo 

and  there  ought  to  come  60  d.  for  the  Proof,  taking  care  as 
before,  that  you  always  add  to  the  Produit  in  Multiplica¬ 
tion  what  remain’d  in  the  Dmfion,  made  in  the  firft  Rule 
of  Three, 


EXAMPLE  2. 

If  to  pave  a  Hall  there  muft  be  $400  Bricks  which 
arc  6  Inches  each  way,  I  demand  how  many  Bricks  which 
are  4  Inches  each  way,  will  pave  the  fame  Hall.  It  feems 
at  firft  fight  that  the  given  Terms  muft  be  difpos’d  as  you 
fee  here  :  But  as  fuch  Polygons  are  to  each  other  as  the 
Squares  of  their  homologous  Sides,  fer  20.  6*  inftead  of 


Inches •  Bricks .  Inches» 

6  5400  4 


/ 


the 
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It  the  two  extream  Terms  6,  4,  put  their  Squares  363 
16,  fo  that  the  three  given  Terms  will  be  fuch  as  you  fee 
here.  Multiplying  then  the  two  firft  Terms  3 6,  5400, 
and  dividing  their  Produéfc  194400  by  the  third  16,  you 

Inches»  Bruis»  Inches* 

3  6  5400  16 

3^ 


32400 

36200 

194400 

16  fi21$o  Bruk&* 


34 

16 

n 

3  6 

e^j9««œxs3a 

80 
1 6 


000 

I  * 

u  will  have  121*0  in  the  Quotient,  for  the  Number  of  the 
Bricks  requifite  to  pave  the  faid  Hall,  fuppofing  them  to 
j|  be  but  4  Inches  each  way,  it  being  evident  that  the  lefs 
I  they  are,  the  more  there  mu  ft  be  of  ’em,  and  that  thus 
8  the  propos’d  Queftion  ought  to  be  refolv’d  by  the  ïnverfe 
C  Rule  of  Three  ;  and  the  Proof  made  as  we  have  already 
It  Uid  by  another  Invcrfe  Rule  of  three,  A&c* 

EXAMPLE  3. 

There  is  Frovifion  enough  in  a  Caftle  to  ferve  a  Garrifon 
>  of  200  Men  for  a  Year,  Or  365  Days,  and  upon  the  re- 
I  port  of  the  Enemy’s  approach,  the  Garrifon  was  augmented 
I  to  <$00  Men.  I  demand  for  how  many  Days  will  the  Pro- 
vifion  ferve  thefe  500  Men.  You  muft  fay  if  200  Men 
can  be  maintain’d  3 6^  Days,  how  many  Days  may  50Q 
Men  be  maintain’d.  To  fhorten  the  Calculation,  cut  off 
from  the  firft  Term  200,  and  from  the  third  «500,  two 
Cyphers,  which  is  the  fame  thing  as  if  you  divided  ’em 
®ach  by  100,  and  in  their  placp  you  will  have  thefe  two 

others 
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•  «v  '  r  pv*% 

.  .  *•  '  '  »  :-i  ''  '  •  '  «*. 

Men,  Days*  Men * 

i(  i 

2-QO  365  500 

2... 


73D 

r  5  (14^ 


23 

5 


3© 

5 


o  '  ••. 

others,  2,  <5,  which  being  in  the  fame  Ratio,  will  give  the 
fame  Quotient»  Multiplying  then  365  by  2,  and  dividing 
the  Product  730  by  you  will  have  146  in  the  Quotient, 
for  the  Number  of  Days  requir’d. 

EXAMPLE  4. 

I  ' 

Ï  demand  how  many  Ells  of  Cloth  of  an  Eli  and  a  Quar¬ 
ter  broad,  will  line  a  piece  of  Tapiftry  10  Ells  long,  and 
3  4  broad.  Say  if  34  in,  breadth  give  1©  in  length,  how 
many  will  z  %  in  breadth  give. 

Having  then  difpos’d  the  given  Terms  as  you  fee  here, 
you  mu  ft  reduce  the  breadth  3  ~  into  this  improper  Fra- 
«ftion  and  the  breadth  s  -J,  into  this  other  improper 

Breadth.  Length*  Breadth0 

3  t  S®  i  •y  ‘ 

Fraction  ■£,  and  thefc  two  improper  Fra&ions  being 

reduc’d  into  thefe  two  of  the  fame  Dc- 
14»  ioj  $  nomination  4*,  •£,  negle<ft  the  common 

1  a  Denominator  4,  and  write  the  three  Terms  1 

* -  in  Integers,  as  you  fee  here.  Multiplying  i 

140  then  together  the  two  firft  14  ,  io, 

5  (28  Ells*-  and  dividing  the  Produ&  140,  by  the 

third  j.  the  Quotient  will  give  28  Elk 
of  Cloth,  requifite  to  line  the  piece  of 
Tapiftry,  as  is  evident  by  14,  6, 

•'  .  t  1  ..r»  •  >  •  ••  •• 

PROS. 
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PROBLEM  III. 

To  refolve  a  gjhpeftion  by  the  Cojnpomd  DireS 

Rule  of  Three. 

TH E  Compound  Direfft  Rule  of  Three  teaches  to  find 
to  live  given  Numbers  a  fixth  Number,  which  is  to 
the  third  as  the  Produét  of  the  two  laft  to  the  Product 
of  the  two  firft.  Wherefore  to  find  this  fixth,  you  mull 
reduce  the  five  given  terms  to  three  \  namely  by  putting 
in  the  place  of  the  two  firft  their  Produ<ft,and  likewife  in  the 
place  of  the  two  laft  their  Produét,  as  you  fliall  fee  in  this 

exampl  e. 

If  a  piece  of  Cloth  42  Feet  long,  and  g  broad,  coft  g  6/, 
Ï  demand  how  much  another  piece  of  fuch  Cloth  36  Feet 


77 


.  •  *t  T  ■ 

Broad*  Pounds.  Longl  Broad* 
42»  g»  \  é?3*  4 

S2  6  Produft, 


VTO 

144  Tro<k&* 
63 


f  ■  rv  1 


432 

864 


»  v  1 


9072 

126  (72  Quotient» 


252 
12  6 


OOO  s 

t*  4 

long,  and  4  Feet  broad  will  coft.  Having  put  in  the  place 
of  the  two  firft  Terms  42  3,  their  Produét  126,  and  in 
the  place  of  the  two  laft  3 6,  4.  their  Produit  144,  which 
may  be  done,  bccaufe  the  firft  Produét  126,  reprefen ts  the 
Surface  of  the  firft  piece  of  Cloth,  and  likewife  the  fécond 
Produét  144  reprefen  ts  the  Surface  of  the  fécond  piece  of 
Cloth,  you  muft  multiply  together  the  two  laft  terms  63, 
144»  and  you  muft  divide  their  Produét  9072  by  the  firft 
126,  and  you  will  have  in  the  Quotient  72  L  for  the  Price 
pf  the  fécond  Piece  of  Cloth, 

$  C  H  O 
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SCHOLIUM. 

This  Rule  Is  alfo  call’d  Rule  of  Five,  by  feafon  of  dit 
five  given  terms,  of  which  it  is  compos’d,  \vhere  you  fcê 
that  the  firft  and  fourth  terms  are  of  the  fame  nature,  as  alfo 
the  fécond  and  fifth,  which  ought  always  to  be  fo*  As 
for  the  third  term  it  is  alfo  always  of  the  fame  nature  as  the 
fixth  which  is  requir’d. 

It  is  alfo  call’d  Double  Rule,  becaufe  it  may  be  pra&icM 
by  a  double  dire&  Rule  of  three,  by  faying  firft,  if  42 
in  length  cofts  63  /.  how  much  will  36  in  length  coft  ?  and 
you  will  find  54/.  then  faying  if  3  in  breadth  coft  54/, 
how  much  will  4  of  breadth  coft?  and  you  will  find  72/. 
as  before.  Or  rather  by  faying  firft  ,  if  3  in  breadth  give 
63  /.  how  much  will  4  in  breadth  give  ?  and  you  will 
find  84  /.  then  faying  if  42  in  length  give  84  /.  how  much 
will  36  in  length  give,  and  you  will  find  72/.  as  before. 
But  you  will  have  (boner  done  by  following  the  firft  Me¬ 
thod,  or,  which  is  the  famé  thing,  by  multiplying  together 
the  three  laft  Terms,  and  by  dividing  their  Product  by  the 
Produit  of  the  two  firft,  as  you  (hall  fee  in  this  other 

EXAMPLE. 

If  8  Men  in  6  Days  dig  24  Cubic  Fathoms  of  Earth  ;  Ï  de¬ 
mand  how  many  at  the  fame  rate  12  Men  will  dig  in  3  Days. 
Having  multiplied  together  the  two  firft  terms  8,  6,  you 


Men .  Days* 

Fathoms* 

Men*  Daysë 

8  6 

U 

12  3 

6 

^  3 

48  Divifor* 

36 

24 

144 

72 

864  ProduB. 

48  (18  Fatbomu 
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will  have  48  for  the  Divifor  ;  and  if  you  multiply  together 
the  three  laft  terms  24,  12,  3>  you  will  have  864  for  the 
Dividend,  and  the  Quotient  will  give  18  Cubic  Fathoms, 
which  12  Men  will  perform  in  3  Days  3  this  may  be  pro¬ 
ved  three  different  ways. 


Proof  of  the  DireS  Rule  of  Five . 

The  Double  direct  Rule  is  proved  by  another  Double  di¬ 
rect  Rule,  which  we  (hall  perform  three  different  ways,  be- 
caufe  each  hath  its  ufc  and  difficulty. 

Firft,  you  muff  fay  then,  if  12  Men  in  3  Days  dig  18 
Cubic  Fathoms,  how  many  will  8  Men  dig  in  6  Days? 


Men»  Dap. 

Fathoms.  Men. 

12  3 

18  8 

3 

6 

— — ■  'v 

• 

1 6  Diviforl 

s8 

384 

48 

Days. 

6 


1 


864  Produit» 

36  (24  Fathom. 


ï  44 

36 

00 


the  anfwer  ought  to  be  24  Fathoms  as  was  fuppos9d  in  the 
Example. 

If  there  had  remain'd  any  thing  after  the  Divifion,  in 
the  firft  double  Rule,  it  muff  have  been  added  to  the  Pro¬ 
duct,  which  arifes  from  the  Multiplication  of  the  three  laff; 
Terms  in  its  Proof. 

Or  you  may  fay,  if  8  Men  m  6  Days  dig  24  Cubic 
Fathoms,  I  demand  how  ma' y  Men  there  nuft  be  to  dig 
18  Cubic  Fathoms  3  Days,  you  will  find  12  Men  Since 
the  terms  of  this  Rule  ought  to  be  difpos’d  according  to 
the  order  of  the  preceding  Example,  and  fince  the  fourth  is 
unknown,  namely  the  number  of  Men  requir'd,  you  muff 
put  the  Letter  x  for  this  number  of  Men,  and  then  the  fix 
terms  will  hg\e  this  difpofitionj  and  by  eonfidering  only 
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the  five  firft,  you  rnuft  feck  out  the  fixth  18,  as  if  it  was 
unknown,  by  multiplying  together  the  three  laft  24»  x,  % 


Men*  Days, 

8  6 
6 

48  Divifor . 
18 


Fathoms « 
24 


Men»  Dap •  Fathoms , 


&  L 


384 

48 

72  (12 


x 

1 

2Z 

24 

72x 


18 


72 


©o 


and  by  dividing  their  Frodu&  72#  by  the  Produ&  48  of 

the  two  firft  8,  d,  the  Quotient  will  be  which  be- 

48  5 

jng  equal  to  the  fixth  term  t8,  you  will  find  x'rz  12,  for 
the  number  of  Men  required*  But  to  avoid  the  Fractions* 
multiply  48  by  18,  and  divide  the  Produit  864  by  72,  &c» 
Or  again  fay,  if  8  Men  in  6  Days  dig  up  24  Cubic  Fa¬ 
thoms  of  Ground,  I  demand  in  how  many  Days  12  Men 
will  dig  up  18,  and  you  Ihou’d  find  3  Days.  Since  the 
Terms  of  this  Rule  ought  to  be  di (pos’d  according  to  the 

♦ 

Men*  Dap .  fathoms „  Men .  Dap,  Fathoms & 

8  6  24  12  'aj 

6  x 


4S 

18 


l2x 

24 


384 


24 


864 

288 

000 


3  D*P' 


.288*  FroiiiB* 


^rder 
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Order  of  the  preceding  Example,  and  that  the  fifth  is  uni¬ 
nown,  namely  the  Number  of  Days  requir’d,  put  thé 
Letter  x  for  this  Number  of  Days,  and  then  the  fix  Terms 


Men,  Pays* 

Fathoms,  Men . 

Days,  Fathoms , 

8  6 

24  '  12 

s  18 

6 

X 

*  t 

48  Pivifor , 

122? 

U 

24 

384 

48 

48 

24 

864 

288x  Product  * 

288  c  3  Days* 


000 

■will  have  this  difpofitioh,  and  confidering  only  the  firft, 
fearch  for  the  fixth  18,  as  if  it  was  unknown,  by  multi¬ 
plying  the  three  laft  24,  12,  x}  and  by  dividing  their  Pro** 
du&  288*  by  the  Produit  48  of  the  two  firft  8,  6,  the 
Quotient  will  be  6x9  which  being  equal  to  the  fixth  term 
18,  you  will  find  ^=3  for  the  Number  of  Days  requir’d  5 
And  to  avoid  the  Fractions  which  may  happen,  multiply 
48  by  88*  and  divide  the  Produit  864  by  288,  & u 

PROBLEM  IV. 

To  refolve  a  ÊjteJHon  by  the  Compound  Indirect 

Rule  of  Three , 

TH  E  Compound  Indirect  or  Inverfe  Rule  of  Three,* 
teaches  to  find,  in  five  given  Numbers,  a  fixth,  which 
is  to  the  third,  as  the  Produit  of  the  two  firft  is  to  the 
Produ<ft  of  the  two  laft.  Wherefore  to  find  this  fixth,, 
you  muft  reduce  thefe  five  given  terms  to  three,  namely 
by  putting  in  the  place  of  the  two  firft  their  produit,  and 
in  like  manner  inftead  of  the  two  laft  their  Produit,  as 
you  fee  in  this 
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EXAMPLE. 

If  there-  muft  be  $400  Bricks,  6  Inches  long,  and  3 
broad,  to  pave  a  Hall,  I  demand  how  many  Bricks  there 

Bong.  Broad*  Bricky*  Bong*  Broad* 


6  3  5400 

9  4 

18  Produft * 

3  6  ProduB. 

5400 

72 

90 

97200 

* 

36  (2700  Brkkf* 

252 

26 

1 

0000 

muft  there  be  9  Inches  long,  and  4  broad*  to  pave  the 
fame  Hall.  Having  put  inftead  of  the  two  firft  terms  6, 
3,  their  Product  18,  and  inftead  of  the  two  laft  9,  4,  their 
Produ<ft  36 \  which  may  be  done,  becaufe  the  firft  Produ& 
18  reprefents  the  Surface  of  the  firft:  fort  qf  Bricks,  and 
the  fécond  36  reprefents  the  Area  of  the  fécond  fort,  then 
multiply  together  the  two  firft  terms  18,  <5400,  and  divide 
their  Produéf  97200  by  the  third  and  laft  36,  and  you 
will  have  in  the  Quotient  2700  for  the  Number  of  Bricks 
requir’d. 

scholium.  , 

•  % 

This  Rule  is  alfo  call’d  Rule  of  Five,  by  rêafon  of  the 
five  given  terms  of  which  it  is  compos’d,  where  you  fee 
that  the  firft  and  fourth  terms  are  of  the  fame  Nature, 
as  like  wife  the  fécond  and  fifth,  which  ought  always  to 
be  fo,  for  the  third  term  it  is  alfo  always  of  the  fame 
nature  as  the  fixth  requir’d. 

It  is  alfo  call’d  Double  Rule ,  becaufe  it  may  be  pra&ic’d 
by  an  Inverfe  double  Rule  of  three,  by  faying  firft,  if  6 
oflergth  gwe  5400  Bricks,  how  many  will  9  of  length 
give?  and  you  will  find  3600  Bricks  j  then  faying,  if  3 


Part  III.  Of  tl  re  cules  of  Proportion. 

of  breadth  give  3600  Bricks,  how  many  will  4  of  breadth 
give  ?  and  you  will  find  2700  Bricks  as  before.  Or  fay¬ 
ing,  if  3  of  breadth  gives  5400,  how  many  will  4  of 
breadth  give?  and  you  will  find  4050  Bricks;  then  fay¬ 
ing  if  6  of  length  give  40^0  Bricks,  how  many  will  9  of 
length  give  ?  and  you  will  find  2700  Bricks,  as  before* 
But  you  will  have  fooner  done  by  following  the  fir#  Me¬ 
thod,  or  which  is  the  fame  thing,  by  multiplying  together 
the  three  firft  terms,  and  by  dividing  their  Frodu&  by  the 
Produft  of  the  two  laft,  as  you  fee  in  this  other 


EXAMPLE. 

•  *  ..  -I  l  '  • 

It  is  fuppos5d  that  6000  Men  which  are  in  Garrifon 
a  befieg’d  place,  may  have?  each  15  Ounces  of  Bread  a  Ds 


Men*  Months* 

6000  4 

4 

24 

15 


Ounces*  Men .  Months . 

15  ^000  ‘  6 

.6 


3°  &ivij if® 


120 

24 


j  360  Produit* 

30  (12  Ounces, 


60 

30 


00 

out  of  the  Magazine,  during  4  Months,  but  the  ’Seise 
bemg  hke  to  laft  longer,  and  fuppofing  this  Garrifon  to 
be  redued  to  5000  Men,  by  the  lofs  of  1000  Men  Tfc 
is  reqmrd  what  may  be  given  a  Day  to  each  Man  ’  fo 
that  the  fame  Quantity  of  Provifion  may  laft  6  Months  “ 

ItL  1  ?"  ,rt  4  Months  have  *5  Ounces  Of  B^e  d 

«ch,  how  much  may  jooo  Men  have  foi  6  Months  ? In 

this  cafe  you  may  abridge  the  calculation  by  cutting  off  o 
Cyphers  from  the  firft  and  fourth  term  and  fi  -/l-  3 

raid,  and  as  fou  ft” ’dre,  wfeltH 
fe  lV.Vl  d  t0u  12  Ounce,  of  Bread  a  Day  ■  T  Ws  may 
**  Pr<,TS<J  ^  aDothei  Compound  indirear  Rule  0f  Three* 

P  %  "  i 
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arid  that  three  different  ways,  by  rcafoning  in  the  fame 
manner  as  in  the  preceding  Problem. 

Inftead  of  the  five  teçms  which  commonly  happen  in  a 
Compound  Rule  of  Three,  there  are  fometimes  feveh,  and 
then  it  is  call'd  Rule  of  Seven,  which  may  alfo  be  Dire&, 
and  bidirefti  but  may  be  reduc'd  as  the  preceding  ones 
into  fingle  Rules  of  Three,  namely  by  putting  inftead  of 
the  three  firft  terms  their  Produd,  and  in  like  manner  in¬ 
ftead  of  the  three  laft  terms  their  Produd,  as  you  fee  in 
the  following  Examples. 

• 

Example  of  the  DzreS  Rule  of  Three . 

If  a  Beam  12  Feet  long,  3  broad*  and  two  thick,  weighs 
1296  Pounds,  I  demand  how  much  a  Beam  of  the  fame 
Wood  fhou’d  weigh,  being  15  Feet  long,  5  Feet  broad 
and  1  Foot  thick.  Having  difpos’d  thefe  feven  Terms  as 
you  fee  here,  put  in  the  place  of  the  three  firft  12,  3,  2, 

Bo*  Bio*  Tb.  Pounds .  Zo.  Br •  Tb* 

12  3  2  1296  15  <y  Î 

72  Solid  Produff.  75  Solid  PtoduS, 

1296 


6480 

9072 


72  (13^0  Pounds i 


252 

72 


360 

72 


000  I 

x  ■  .  f 

their  folid  Produd  72,  fo  call’d,  becaufe  it  reprefents  the 
folidity  of  a  Beam,  and  inftead  of  the  three  laft,  15,  <$,  1, 
their  folid  Produd  7*5,  and  then  the  Rule  of  Seven  will 
be  reduc’d  to  thefe  three  terms  72,  1296,  75,  whereof 
the  two  laft  being  multiplied  together,  and  their  Produd 
97200  being  divided  by  the  firft  72,  the  Quotient  will 
give  1350  Pounds  for  the  weight  requir'd#  This  may  be 

prov’d 


8s 
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prov’d  by  another  dire&  Rule  of  Seven,  faying,  if  a  Beam 
15  Feet  long,  $  broad,  and  1  thick  weighs  135©  Founds, 
how  much  will  a  Beam  12  Feet  long,  3  Feet  broad,  and 
2  thick  weigh?  and  you  will  find  that  it  weighs  1 296 
Pounds,  as  we  fuppos’d  in  the  beginning. 

Example  of  the  Indirect  Rule  of  Seven, 

If  to  build  a  Wall,  there  mud  be  540Q  Bricks,  6  Inches 
long,  3  broad,  and  2  deep,  I  demand  how  many  Bricks 
there  mail  be,  of  8  Inches  long,  4  broad,  and  3  deep,  to 
build  the  fame  Walk  If  you  put  inhead  of  the  three 


Zo,  Br •  Veep* 

Bricks» 

Lo.  Br •  Veep» 

6  32 

44°° 

843 

O-'V'NJ 

36 

3$ 

32400 

16200 

96  Vwfon 

294400 

96 

(2025  Brick? 

' ,  1  * 

240 

96 

48© 

96 


Q®  ^  „  •  , 

* 

terms,  6,  3?  2,  their  Frodu&  3  6,  and  inftead  of  the  three 
laft,  8,  4)  3>  their  Produit  96,  the  R  ule  of  Seven  will 
be  found  reduc’d  into  thefe  three  terms  36,  5400,  the  two 
firft  whereof  being  multiplied  together,  and  their  Produit 
194400  being  divided  by  the  lait  96,  as  you  fee  here,  the 
Quotient  will  give  2025  f°r  t^ie  Number  of  Bricks  requir’d 

PROBLEMS. 

To  refolve  a  fjhiejlion  by  the  Ride  of  FellowJInp, 

IH  E  Rule  of  Fellowihip  teaches  to  divide  a  given 
Number,  which  we  will  call  Principal  Sum ,  proportion 
to  feveral  other  given  Numbers,  which  we  will  call  par¬ 
ticular  Dij 'bur fements  •  which  is  done  by  theDireifc  Rule  of 
[Three  repeated  as  many  times  as  there  are  particular  Dif- 

F  3  burfements, 


* 
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burfements,  namely  by  adding  together  all  the  particular 
Disbursements,  to  have  their  Sum,  and  faying,  if  the  Sum 
of  the  particular  Disburfements  gives  fo  much  for  the  prin¬ 
cipal  Sum,  how  much  will  each  particular  Disburfemenfc 
give?  So  that  each  particular  Disburfement  mu  ft  be  multi? 
plied  by  the  principal  Sum,  and  each  Product  divided  by 
the  Sum  of  the  particular  Disburfements  to  have  in  each 
Quotient  the  Number  which  agrees  proportionally  to  each 
particular  Disburfement,  as  is  evident  per  12*  5. 

;  This  Rule  is  call'd  Rule  of  Fellowjbip,  beeaufe  it  ferves 
chiefly  in  the  Aflbciation  which  is  made  by  feveral  private 
ftlen  to  fhare  among  them  the  common  Gain,  or  the  com* 
mon  Lofs  which  holds  the  place  in  the  principal  Sum,  ac¬ 
cording  to  the  Money  that  each  puts  into  the  common 
Stock,  for  a  certain  time-  which  may  be  equal  or  different, 
lo  that  this  Rule  may  be  Jingle  when  the  time  is  equal, 
and  compound  when  the  time  is  different,  and  then  it  is  alfo 
Call'd  Rule  of  Fellorpjhip  by  Time .  We  fhall  give  an  Exam¬ 
ple  of  both9 


An  Example  of  a  Singh  Rule  of  FellowJInp* 

Three  Captains  plunder’d  the  Enemy  of  1200  l.  one 
with  24  Soldiers,  the  other  with  36,  and  the  third  with 
12  :  and  it  is  demanded  what  each  Captain  ought  to  have 


1200 

24 


4800 

/  2400 

r  V  .  ? 

jM»1 

28800 

72  (  400 


©QO0 
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1 200 
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for  ills  part  of  i2Qol.  in  proportion  to  the  Number  of 
his  Soldiers»  For  this  end,  multiply  feparately  the  princi¬ 
pal  Sum  !2®o  by  the  Number  of  Soldiers  of  each  Cap¬ 
tain,  namely  by  24, 36,12,  and  divide  each  Produ&  28800,, 
43200,  14400,  by  the  Sum  72  of  all  the  Soldiers,  and 
the  firiVQuotient  is  400/.  the  Captain’s  part  who  had  24 
Soldiers,  the  fécond  Quotient  is  600 1,  for  the  Captain’s 
part  who  had  36  Soldiers,  and  the  third  is  200  /•  the  Cap- 
taints  part  who  had  12  Soldiers.  This  may  be  proved  by 
adding  together  thefe  three  Shares  400,  60 o,  200,  becaufe 
their  Sum  ought  to  be  equal  to  the  principal  Sum  1 200® 

An  Example  of  the  Compound  Rule  of  Fellowship* 

Three  Merchants  made  a  Joint-Stock  for  their  Traffick} 
the  firft  put  in  100  /.  for  two  Months,  the  fécond  150/» 
for  3  Months}  and  the  third  no-/,  for  6  Months,  and 
they  gave  the  Sum  of  all  this  Money  to  a  Man  who  made 
fuch  Advantage  of  it,  that  he  gain’d  655  U  which  they 
wou’d  divide  among  them  in  proportion  to  their  Money, 
and  their  time.  To  do  this,  multiply  each  Sum  by  its 
time,  and  you’ll  have  thefe  Sums  200,  450,  66o9  multi¬ 
ply  each  by  the  principal  Sum  655,  and  divide  each  Produd 
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1IO 

6 


660 

655 


3300 

3300 

596° 


432300 
1310  (330 

3910 

1310 


QPOQ 

by  the  Sam  1310  of  all  thofe  Sums,  you  will  have  as  be** 
fore,  and  as  you  fee  here,  each  Merchant’s  Share,  namely 
500/9  for  the  firft,  225/.  for  the  fécond,  and  330  /.  for 
the  third. 

We  jhall  omit  fever  at  other  Rules  in  Arithmetic!^  which  art 
ufuiliy  found  in  Books,  hecaufe  they  fear  ce  belong  to  the  Mathe» 
maticks,  or  if  they  do ,  they  are  rather  curious  than  ufeful , 
and  befides  they  may  be  eafily  refolved  by  Algebra,  if  one  is 
never  fo  little  acquainted  with  it,  as  the  Rule  of  Alligation 9 
and  the  Rule  of  falje  Fofition ,  which  we  jhall  again  add  here , 
without  any  Demonstration ,  as  beings  too  prolix  from  Euclid’s 
JElementSf  tbo ’  mojl  eafily  difeovered  from  the  Principle  of  Al- 


PROBLEM  VI, 

To  refolve  a  fghtejlion  by  the  Rule  of  Aligation , 

*1"*  H  E  Rule  of  Aligation  is  fo  call’d,  becaufe  it  teaches 
I  the  manner  of  aligating  and  mixing  together  feveral 
things  of  different  value^  and  (hews  how  to  find  the  com¬ 
mon  value  of  this  Mixture,  or  the  quantity  which  ought 
%o  be  taken  of  .  each  thing,  tfiat  they  may  be  reduc’d  to  a 
pertain  Number  and  Price,  We  fhall  give  an  example  in 
both  cafes,  the  firft  whereof  is  call’d  Rule  of  Aligation  hy 
quality ,  and  the  fécond  Rule  of  Aligation  by  Inequality  % 


i  Part  III.  Of  the  Rules  of  Proportion* 
Example  in  the  Rule  of  Aligation  by  Equality* 

A  Citizen  had  two  forts  of  Grains,  which  he  wou’d  mix 
together,  fo  that  in  the  mixture  there  fhou’d  be  as  many 
Mcafures  of  one  fort  of  Grains  as  of  the  other  i  for  example, 
6  Meafures  of  Wheat  at  30  s.  the  Meafure,  and  6  Meafures 
of  Rye  at  20  s.  the  Meafure  ;  and  he  would  know  at  how 
much  he  may  fell  this  Mixture  by  the  Meafure,  fo  as  nei¬ 
ther  to  lofe  nor  gain. 

To  do  this,  add  together  the  Price,  30  and  20.  of  the 
two  forts  of  Grains,  and  divide  their  Sum  50  by  the  num¬ 
ber  of  the  different  forts  of  Grains,  which  is  here  two,  and 
you  will  have  25  j*  for  the  value  of  a  Meafure  of  thefe 
two  forts  of  Grains  mix’d  together. 

Example  in  the  Rule  of  Aligation  by  Inequality . 

A  Goldfmith  would  make  a  Dozen  of  Silver  Cups,  which 
might  weigh  together  no  more  than  8  Marcs,  at  the  Price 
of  24  Livres  the  Marc,  with  4  Ingots  of  Silver  of  different 
prices,  the  one  at  a  higher  price*  and  the  other  at  a  lower 
i  price  ;  for  example  at  18,  21,26,  and  2 9  Livres  the  Marc. 

To  find  how  much  he  ought  to  take  of  each  Ingot,  to  be 
fo  mix’d  together  as  the  Mixture  may  be  worth  24  Livres 
the  Marc,  which  we  (hall  call  Mean  Trice ,  compare  the  four 
i  different  prices  18,  21,  26,  29,  from  two  to  two,  fo  that 
one  fhou’d  be  greater  and  the  other  lefs  than  the  mean  price 
24,  as  1 8, 26,  and  21,  29  ;  and  write  oppofitc  to  the  greateft 

-18  Livres . 

>78  Livres • 

52^.  Livres » 

43-f.  Livres # 


1 6  8  192  Livres • 

26 ,  the  cxccfs  of  the  mean  24  above  the  leaft  1 8  *  and  re¬ 
ciprocally  oppofite  to  the  leaft  iS,  theexcefs2  of  the  grea¬ 
teft  26  above  the  mean  24.  Write  in  like  manner  oppofite 
to  the  greateft  39,  the  excefs  3  of  the  mean  ‘24  above  the 
leaft  21  ^  and  reciprocally  oppofite  to  the  leaft  21,  the  ex- 
ccfs  5  of  the  greateft  29  above  the  mean  24.  Thus  you 
Will  have  thefe  four  exceffes  2,  6,  5,  3,  the  Sum  of  which 
16  (hews  that  if  you  wou’d  have  the  weight  of  the  12 
Cups  to  be  i6  Marcs,  in  which  cafe  16  Marcs  wou’d  be 
worth  184  Livres,  at  the  rate  of  24  Livres  the  Marc* 
you  muft  take  2  Marcs  at  18  Livres  the  Marc,  which 
makes  36  Livres;  $  Marcs,  at  2i  Livres  the  Marc,  which 

makes 
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makes  io$  Livres;  6  Marcs  at  2  6  Livres  the  Marc,  which 
makes  156  Livres  5  and  3  Marcs  at  29  Livres  the  Marc,  which 
makes  87  Livres;  far  thus  the  whole  mixture  wou@d  alfo. 
be  worth  184  Livres»  But  fince  it  is  defied  that  the  1 2 
Cups,  fhouM  weigh  only  8  Marcs,  you  muft  dtminifh  in 
proportion,  as  here  one  half,  by  as  many  dire&  Rules  of 
Three,  as  there  arc  different  Prices,  by  faying  if  16  give 
2,  how  much  will  8  give*,  and  fo  of  the  reft,  as  you  fee 
in  the  preceding  Table,  where  ’tis  vifible  that  to  make  of 
thefe  four  different  forts  of  Ingots,  a  mixture  of  8  Marcs, 
at  the  rate  of  24  Livres  the  Marc,  which  makes  £92  Livres; 
you  muft  take  1  Marc,  at  18  Livres  the  Marc,  which  makes 
18  Livres;  3  Marcs,  at  26  Livres  the  Mare,  which  makes’ 
78  Livres;  2  |>  Marcs,  at  21  Livres  the  Marc,  which  makes 
52  \  Livres;  and  1  \  Marc  at  29  Livres  the  Marc,  which 
makes  43  i  Livres,  and  that  makes  in  all  likewife  192  Livres 
for  the  Proofs 

SCHOLIUM, 

This  is  the.  Method  which  is  commonly  found  among, 
Authors,  which  gives  but  one  Solution,  but  Algebra  can 
furnilh  us  with  an  Infinity  of  other  Solutions:  For  if  in» 
ftead  of  the  given  Numbers  you  put  the  Letters,  k  &9 
d,  m,  p,  and  the  Letters  z,  32,  zy  for  the  four  Num¬ 
bers  requir3d,  you  will  find  an  infinite  Number  of  Soluti¬ 
ons,  as  you  fee  in  this  Table,  where  the  two  Letters  ar,  y* 

xz=xt=:2 
21  ~b—y~y=:2 


26 


_ pd~rpm  $hy—dy$  ax  —  dx 

d—c 


_  „  ___  J  M  jcy-oytcx-a*  —  „ 

29  ~  a  —  w  — *  - d-c  ? 

24  =  m 

8  =  p  f  ;  !  : 

are  indéterminé,  which  confequcntly  may  be  taken,  fuch  as  f 
you  will,  provided  the  value  of  x  be  lefs  than 

that  is  in  this  Example,  3  TV?  a0c*  va^ue  1  lefs  than 
-pd~pm^ax--dx.^  ^  fupppofing  in  which  cafe, 

y  ought  to  be  lefs  than  3,  and  7^=2,  you  will  find  f 
and  « — 3 f,  for  the  fécond  Solution;  and  by  fappofing 
srrr 3,  in  which  cafe 7  ought  to  be  lefs  than  f,  a ndyr=? 

you 
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you  will  find  and  «=3  ff.,  for  the  third  Solution^ 

and  fo  ad  infinitum « 


PROBLEM  VII.  •  f 

To  refolve  a  ghteftioH  by  the  Rule  of  falfe  Poftion. 

THIS  Rule  is  fo  call’d,  becaufe  by  making  one  or  two 
-  folfe  Suppofitions  of  the  Number  requir’d,  it  teaches 
to  find  the  true  one.  When  but  one  Suppofition  is  made, 
it  is  call’d  Single  'Buie  of  falfe  P option,  and  when  you  make 
two  Pofitions,  it  is  call’d  Compound  Buie  of  falfe  Pofition. 

Example  in  the  Single  Rule  of  falfe  Poftion 7 

I  wou’d  divide  20  Crowns  among  3  Perfons,  fo  that  the 
fir  ft  fhou’d  have  •§.,  the  fécond  the  f  part,  and  the  third 
the  i  of  a  certain  unknown  Number }  to  find  that  Num¬ 
ber,  and  alfo  to  find  every  one’s  part,  you  may  take  the 
propos’d  Number  20,  or  any  other  at  pleafure  for  that  re¬ 
quir’d,  but  to  avoid  Fra&ions,  it  is  better  to  affume  at  a 
venture  a  Number  which  is  divifible  by  2,  by  3,  and  by 
4»  that  is  to  fay,  which  has  its  ~,  and  its  f ,  and  its 
and  the  leaft  will  be  the  moft  convenient  as  12,  the  •£. 
whereof  is  6,  the  y  is  4,  and  the  y  is  3 ,  thefe  taken  to¬ 
gether  make  13,  which  is  a  Number  lefs  than  the  pro¬ 
pos  d  20*  and  fhews  that  the  fuppos’d  Number  12  is  falfe,' 
and  too  finall,  and  that  the  firft  Perfon  cannot  have  6,  nor 
the  fécond  4,  nor  the  third  3,  but  ought  to  have  more  | 

12  Suppos’d  Number. 

6  Half — —  i/13,  6.  20—9 TV  by  2I 
4  Third  —  if  13.  4.  20 , —  6 by  3  >  1 8 
3  Fourth  —if  13.  3.  20  —  4-^-  by  4  j 


13  Sum.  Proof.  20 

nevertheless  the  Numbers  6,  4,  3  are  not  unufeful,  for  they 
fhew,  that  to  find  the  (hare  of  each  Perfon,  the  propos’d 
•Number  20  ought  to  be  divided  into  three  Numbers  pro¬ 
portionals  to  ’em,  which  is  done  by  the  Rule  of  Fcllow- 
fliip,  as  you  fee  here,  where  we  have  found  g-pj  for  the 
part  of  the  firft,  6  for  the  part  of  the  fécond,  and  4  TV 
for  the  part  of  the  third;  and  the  double  of  the  firft  part, 
or  the  triple  of  the  fécond,  or  the  quadruple  of  the  third, 
will  give  the  fame  Number  1 8  7y,  for  that  requir’d. 

J Evatth 

y  i  v  ,* 
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Example  in  the  Compound  Rule  of  falfe  Pojition. 

A  Matter  Bricklayer  took  a  Labourer,  for  &  Days,  on* 
condition  that  he  fhou’d  have  20  pence  every  day  he  work'd  j, , 
and  forfeit  1  o  pence  every  Day  he  idled.  At  8  Days  end 
Le  receiv’d  too  pence,  the  Queftion  is,  how  many  Days  he 

work’d* 

Firft,  let  us  fuppofc  he  work'd,  for  Example,  3  Days,,  j 
in  which  cafe  he  idled  5  Days,  which  gives  50  pence  fo$^ 

fir  ft  fupfofd  Umber  3  Remainder— 90 
Second  fuff  oft  d  Number  5  Remainder^™?*0 

^  FroduB  4  <50  60 

F/oduB  90 


360 

60  (  6  Humber  cf  & up  requir'd. 


00 

feiture,  this  being  fabftra&ed  from  60  pence  that  he  gained 
during  3  Days,  he  had  remaining  10  pence  gain,  which  is 
90  pence  left  than  100  pence,  that  he  faid  he  had  gain’d  ; 
wherefore  he  ftiou’d  have  work’d  more  than  3  Days,  oppo- 
fite  to  which  you  muft  write  the  remainder  90,  with  the 
<dgn  — ,  becaufethe  gain  to  is  found  left  than  100  by  90» 

Let  us  fuppofe  in  the  fécond  place,  that  he  work’d,  for 
Example,  5  Days,  in  which  cafe  he  {hall  have  refted  3, 
which  gives  30  pence  lefs,  which  being  fubftraâed  from  leo 
pence,  which  he  gain’d  during  3  Days,  he  hath  remaining 
70  pence  gain,  which  is  30  pence  lefs  than,  ipo  pence  that 
he  faid  he  had  receiv’d  ;  wherefore  he  ought  yet  to  have 
work’d  more  than  5  Days,  oppoflte  to  which  you  muft 
write  as  before,  the  remainder  30,  with  the  fame  Sign—*,, 
beeaufe  the  gain  70  is  alfo  found  lefs  than  100  by  30. 

Having  thus  written  oppottte  to  each  fuppos’d  Number 
its  deficient  Number,  or  remainder,  multiply  each  remain¬ 
der  by  the  fuppos’d  Number  of  the  other,  namely  çq  by  | 
5,  and  30  by  3,  the  two  Produis  will  be  450,  90,  whofe 
difference  360  ought  to  be  divided  by  the  difference  60, 
of  the  two  remainders,  beeaufe  thefe  two  remainders  arc  of 
the  fame  affe&ion,  otherwife  you  muft  divide  by  their  Sum, 
the  Sum  of  the  two  Produis,  and  the  Quotient  6  will  be 
the  number  of  pays  requir’d. 

finis,  .  |: 
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Trigonometry. 

Trigonometry  according  to  its  Etymo¬ 
logy,  fignifies  the  menfuration  of  Triangles,  it  aHb 
teaches  us  to  refolve  by  Calculation  all  forts  of  Tri¬ 
angles,  as  well  re&ilinea!,  as  fpherical.,  for  which  reafon  it  Is 
divided  into  "Reftilined  Trigonometry ,  and  Spherical  Trigono - 
t  met ry\  both  confidering  only  the  Angles  and  the  Sides  of 
j  a  Triangle,  without  having  regard  to  its  Superficies  ^  that 
n  being  a  Confederation  which  belongs  rather  to  Planimetry, 
of  which  we  fhall  treat  in  Pra&ical  Geometry • 

Since  in  a  Triangle  there  are  three  Angles  and  three  Sides,, 

I  which  depend  one  upon  the  other,  it  is  evident  thaÆ  any 
thtere  of  thefe  Quantities  being  given,  except  the  three  An¬ 
gles  of  a  Re&ilineal  Triangle,  the  others  may  be  known, 
by  the  reafonings  which  Trigonometry  teaches  us,  that  Is 
two  Angles  and  a  Side  \  or  two  Sides  and  an  Angle,  or 
gain  three  Sides  will  determine  the  Triangle ,  but  not 
the  three  Angles  of  a  Re&ilineal  Triangle,  for  thefe  An¬ 
gles  does  not  determine  the  Quantity  of  the  Sides,  but 
only  their  proportion,  it  being  certain  that  one  may  ima¬ 
gine  an  infinity  of  equiangled  rectilineal  Triangles,  fuch  as 
have  not  their  Sides  refpe&ively  equal  :  Befides  we  are  not 
at  liberty  to  fuppofe  the  three  Angles  of  a  Re&ilinael 
Triangle,  as  we  pleafe,  becaufc  if  we  fuppofe  two  of  ’em* 
!  each  of  a  certain  quantity,  the  third  ought  of  neccffi- 
ty  to  be  the  remainder  of  thefe  two  to  180  degrees,  Sy 
32»  î  •  fo  that  thefe  three  given  Angles  are  equivalent  but 
to  two  given  things,  and  confcquently  they  do  not  firffici- 
jently  determine  the  other  parts  of  the  Triage.  It  is  not 

the 
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the  fame  in  a  fpherical  Triangle,  of  which  the  three  Angles 
determine  the  three  Sides,  as  you  will  find  in  Spherical 
Trigonometry ,  which  fhall  be  preceded  by  the  Rectilineal  Tn -  • 
gonometryy  and  this  by  the  method  of  Conftru&ion  of  Ta¬ 
bles,  by  which  wc  fhall  begin  this  Treatife,  after  having 
explain’d  the 

DEFINITIONS. 


1 

*  -* 

Plate  ie  A  Circle  i§  a  Plane  terminated  by  one  only  Curve  Line, 
jig.  i.  which  is  call’d  Circumference ,  as  BGD,  within  which  there 
is  a  point  call’d  Centre ,  as  A,  from  which  all  right  Lines 
drawn  to  the  Circumference  as  AB,  AC,  AD,  which  are 
call’d  Semi-Diameters ,  arc  equal  to  each  other. 

tl.  •  j 

The  Diameter  of  a  Circle  is  a  right  line  drawn  thro9  the 
Centre  of  the  Circle,  and  terminated  at  both  ends  by  the 
Circumference  of  the  fame  Circle  as  B  D,  which  paffes  thro* 
the  Centre  A  of  thé  Circle. 

nié 

An  'Arc  of  a  Circle  is  part  of  the  Circumference  of  a 
Circle,  as  DE,  DF,  GF,  &c.  Such  an  Arc  is  call’d  a  Se  - 
micircle ,  when  it  is  equal  to  half  the  Circumference  of 
the  Circle,  BCD,  or  BED,  and  a  j Quadrant,  when  it 
is  equal  to  half  the  Semi-circle,  as  BC,  or  CD,  which  is 
always  90  Degrees,  becaufe  the  Semi-circle  is  180  Degrees* 
and  the  whole  Circle  360. 

;  "1 

•  IV.  . 

/  ’r 

A  "Degree  therefore  is  an  Arc  of  a  Circle,  which  is  equal 
to  the  three  hundred  fixtieth  part  of  the  Circumference  of 
the  Circle.  Thus  Mathematicians  have  been  pleas’d  to  di-  1 
vide  the  Circumference  of  a  Circle  into  3 60  Degrees  and  \ 
they  have  alfo  divided  the  Degree  into  60  Minutes ,  the 
Minute  into  60  Seconds ,  the  fécond  into  60  Thirds ,  and 
thus  in  infinitum .  This  Divifion  being  chiefly  contriv’d  to 
determine  the  value  of  Angles,  as  well  Retfilintal,  as  Sphe¬ 
re  aL 


DEFINITIONS.  ; 

v. 

A  Re Bilineal  Angle  is  made  by  the  Inclination  of  two 
right  lines,  which  interfed  in  one  point  as  DAF»  CAF5 
BAFj 

VL 

A  Spherical  Angle  is  made  by  the  Inclination  of  the  Cir-  Fig.  2. 
cumfercnces  of  the  two  great  Circles  of  the  Sphere,  which 
Interfeéfe  on  the  furface  of  the  fame  Sphere?  as  E€D, 

dkbe. 

The  Circumferences  of  two  fmall  Circles  may  alfo  inter» 

ife&  on  the  furface  of  a  Sphere,  and  make  thereon  an 
Angle,  which  may  alfo  be  made  by  the  meeting  of  the 
Circumferences  of  a  great  Circle  and  a  little  one  j  but 
jTrigonometry  takes  cognisance  of  thcfe  forts  of  Angles, 
only  with  relpeéfc  to  the  great  Circles,  which  are  invaria¬ 
ble,  that  is  to  fay,  all  of  one  and  the  fame  magnitude,  in 
©ne  and  the  fame  Sphere® 

•  yii  ; 

I  ■  u'iy  '  t  ■ 

1A  Sphere  is  a  folid  terminated  by  one  only  furface,  which 
Is  call’d  Spherical  Superficies^  within  which  there  is  a  Point 
call’d  Centre ,  as  A,  from  which  all  right  Lines  drawn  to  the 
1  Surface  as  AB,  AC,  AD,  AE,  which  are  call’d  Semi- 
Viamiterh  are  equal  to  each  other® 

,  VIII. 

The  J Üiametre  cf  a  Sphere  is  a  right  line,  which  paffcs 
thro’  the  Centre  of  the  Sphere,  and  which  is  terminated  at 
both  ends  by  the  fpherical  Superficies,  as  BD,  which  paffes 
thro®  the  Centre  A  of  the  Sphere. 

IX. 

7 

A  Circle  of  the  Sphere  is  that  whofe  Circumference  is  in  the 
Superficies  of  the  Sphere;  and  when  the  Plane  of  this  Cir¬ 
cle  paffes  thro’  the  Centre  ol  the  Sphere,  in  which  cafe  its 
Diameter  is  equal  to  that  of  the  Sphere,  it  is  call’d  Great 
Circle ,  as  BCDB  ;  and  when  the  Plane  of  this  Circle  paffes 
not  thro*  the  Centre  of  the  Sphere,  in  which  cafe  its  Di¬ 
ameter  is  lefs  than  that  of  the  Sphere,  it  is  call’d  Small 
Circle ,  as  FGH>  whereof  the  Diameter  FH  is  lefs  than  the 
Diameter  BD,  or  CB  of  the  Sphere, 

If 
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It  is  evident  that  all  the  great  Circles  of  the  Sphere  are 
equal  to  each  other,  and  have  a  common  Centre,  which  is 
the  fame  with  that  of  the  Sphere  ^  and  that  among  the 
fmali  Circles?  thofe  are  only  equal  to  each  other,  whofe 
Planes  are  equally  diftant  from  the  Centre  of  the  Sphere. 

X„ 

The  Pole?  of  a  Circle  of  the  Sphere,  are  two  Points  of 
the  Surface  of  the  fame  Sphere,  equally  diftant  each  from 
the  Circumference  of  the  Circle.  Thus  the  two  Poles  of 
the  great  Circle  BKD»  and  alfo  of  the  FGH,  which  is 
parallel  to  it,  arc  the  two  Points  C,  E. 

It  is  evident  that  the  two  Poles  of  a  Circle  are  oppo- 
fite,  and  confequcntly  diftant  from  one  another  by  a  femi- 
cirde,  and  each  diftant  from  the  great  Circle,  whereof  they 
are  the  Poles,  by  a  Quadrant,  bccaufe  this  great  Circle,  paf- 
ftng  thro*  the  Centre  of  the  Sphere,  divides  it  in  two 
equal  parts. 

,  XL 

The  Meafure  of  an  Angle  is  the  Number  of  Degrees 
of  the  Arc  of  any  Circle,  terminated  by  the  two  Lines 
which  form  the  Angle,  and  deferib’d  from  the  Angular 
Point.  Ncverthelefs  the  Arc  of  a  great  Circle  of  the  Sphere 
is  commonly  taken  [for  the  meafure  of  a  Spherical  Angle, 
becaufe  as  We  have  already  faid,  Trigonometry  only  confi- 
ders  the  great  Circles  of  the  Sphere.  Thus  the  meafure  of 
the  fpherical  Angle  KGD  is  the  Arc  DK. 

When  the  Arc  of  a  Circle,  which  ferves  for  a  meafure 
to  an  Angle,  whether  Re&ilineal,  or  Spherical,  is  a  quarter  of 
a  Circle,  or  90  Degrees,  this  Angle  is  call’d  Right  Angle  \ 
and  it  is  call'd  Acute  Angle,  when  its  meafure  is  an  Arc 
lefs  than  90  Degrees  ;  and  Obtufe  Angle  when  its  meafurô 
is  an  Arc  greater  than  90  Degrees.  Laftly  thofe  are  call'd 
Angles  of  the  fame  kind,  which  are  all  Right,  Acute,  or 
Obtufe  \  and  Angles  of  different  kind,  when  they  are  not 
all  Right,  nor  all  Acute  nor  Obtufe. 

We  fhal!  likewife  call  by  the  Name  of  Right  Side ,  the  , 
Side  of  a  fpherical  Triangle,  which  (hall  be  equal  to  a  , 
Quadrant  ]  Acute  Side,  that  which  ihall  be  lefs  than  a  Qua¬ 
drant  \  and  Obtufe  Side  that  which  {hall  be  greater  than  a 
Quadrant. 

xii.  ;  ' 

A  Reft ilineal  Triangle  is  that  which  is  form'd  on  a 
Plane  by  the  interferon  of  three  right  Lines,  as  AGP» 

which 
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which  is  call’d  Right  angl'd  when  there  is  a  Right  Angle  ; 
and  Oblique  angled  when  it  has  no  right  Angle.  Thefe  tWp 
terms  agree  alfo  with  a  fpherical  Triangle. 

XIII. 

A  Spherical  Triangle  is  what  is  form'd  upon  the  furface  of  rig.  2* 
a  Sphere  by  the  iruerfe&ion  of  three  great  Circles  of  the 
fame  cphere,  as  CK.D,  which  is  call’d  Bi-right- angled,  when 
it  has  two  right  Angles;  and  Tri-right-angled ,  when  its 
three  Angles  are  righc  ones  But  a  fpherical  Triangle  is 
call’d  Quadrantal  Triangle ,  where  any  one  of  the  Sides  or 
of  the  Angles  is  90  Degrees;  and  it  is  call’d  a  Non  qua  - 
drantal  Triangle ,  where  there  is  neither  Angle  ncr  Side  of 
90  Degrees,  Xn  every  Rectangular  Triangle  the  Side  op- 
polite  to  the  right  Angle  is  call’d  Nypoienuje. 

XIV. 

The  Chord  or  Subtenfe  of  an  Arc  of  a  Circle,  is  a  right  rig.  i* 
Line  drawn  thro’  the  two  extremities  of  that  Arc.  Thus 
the  Chord  iof  the  Arc  DLE,  is  the  right  Ling  DE,  and 
the  Chord  of  the  Arc  BME  is  the  right  Line  BE. 

It  is  evident  that  a  Chord  belongs  to  two  Arcs  of  the 
Circle,  which  taken  together  are  equal  to  the  whole  circum¬ 
ference  of  the  Circle.  Thus  the  Chord  BE  is  common  to  the 
two  Arcs  BME,  BCDE,  which  together  compleats  the  whole 
circumference  of  a  Circle. 

It  is  alfo  evident  that  the  Chord  of  an  Arc  equal  to  a  femi- 
circle  is  equal  to  its  Diameter  ;  as  for  example,  the  Chord 
of  the  femi-cirde  BCD  is  the  Diameter  Bp.  When  we 
fpeak  of  the  Chord  of  an  Arc,  it  is  commonly  fuppos’d  that 
this  Arc  is  greater  or  lefs  than  a  femi-cirde. 

XV. 

The  Complement  Chord  of  an  Arc  is  the  Chord  of  the  re¬ 
mainder  of  this  Arc,  from  a  femi-rircle,  or  180  Degrees. 

Thus  the  Complement  Chord  of  the  Arc  DLE  is  the  right 

Line  BE.  _ 

xv  r. 

The  Right  \ Sine  of  an  Arc,  or  of  an  Angle,  is  a  right 
Line  drawn  from  one  of  the  two  extremities  of  that  Arc, 
perpendicularly  to  the  Diameter  which  paffes  thro’  the  other 
extremity.  Thus  the  right  Sine  of  the  Arc  DF,  or  of  its 
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Angle  DAF,  is  the  right  Lire  FG,  and  the  right  Sine  of 
the  Arc  CFS  is  the  right  Line  FN. 

Since  the  right  Line  drawn  from  the  Centre  at  right  An» 
gles,  upon  the  Chord  of  an  Arc,  divides,  this  Chord  into  two 
equal  parts*  per  3.  3.  and  alfo  the  Arc  into  two  equal 
parts;  it  may  he  aifo  faid  that  the  right  Sine  of  an  Arc 
is  the  half  of  the  Chord  of  the  double  Arc.  Thus  the 
right  Sine  of  the  Arc  DF,  is  the  right  Line  FG,  which  is 
equal  to  the  half  of  the  Chord  EF,  of  the  double  Arc  EDF. 
’From  whence  it  follows  that  when  the  Chord  of  an  Arc  is 
known  in  Numbers,  the  right  Sine  of  half  this  Arc  is  alfo 
known  in  Numbers,  fince  it  is  half  the  Chord;  and  reci¬ 
procally,  when  the  right  Sine  of  an  Arc  is  known,,  the 
Chord  of  the  double  Arc  is  likewife  known,  namely  by  dou* 
bling  the  right  Sine. 

XVII. 

The  Verfed  Sine  of  an  Arc,  or  of  an  Angle,  is  the  part 
of  the  Diameter  compriz’d  between  the  extremity  of  the 
Arc  and  its  right  Side.  Thus  the  verfed  Sine  of  the  Arc 
DF,  or  of  the  Angle  DAF,  is  the  part  DG  of  the  Di¬ 
ameter  BD  ;  and  the  verfed  Sine  of  the  Arc  BCF,  or  of 
the  Angle  BAF  ,  is  the  part  BG  of  the  Diameter  BD$ 
w  here  5tis  plain  that  the  Sum  of  the  verfed  Sines  of  the 
two  Arcs,  which  taken  together  make  a  femi circle,  is  equal 
to  the  Diameter.  When  we  (imply  fpeak  of  a  Sinei  it  is 
commonly  underflood  of  a  right  Sine. 

Since  the  right  Sine  of  an  Arc  is  perpendicular  to  the 
verfed  Sine  of  the  fame  Arc,  it  may  be  alfo  faid  that  the 
verfed  Sine  of  an  Arc  is  a  right  Line  drawn  from  the  ex¬ 
tremity  of  this  Arc  perpendicularly  to  the  right  Sine  of 
the  fame  Arc,  which  is  drawn  thro5  the  other  extremity 
thereof. 

XVIII. 

The  Tangent  of  an  Arc,  or  of  an  Angle,  is  a  right  Line 
drawn  from  one  of  the  two  extremities  of  this  Arc  perpen¬ 
dicularly  to  the  Diameter  of  this  Arc,  and  terminated  by  1 
the  meeting  of  another  right  Line  drawn  from  the  Centre  j 
thro5  the  other  extremity  of  the  fame  Arc.  Thus  the  Tan¬ 
gent  of  the  Arc  DF,  or  of  the  Angle  DAF,  is  the  right 
Line  DF,  and  the  Tangent  of  the  Arc  CF,  or  of  the  An¬ 
gle  CAF  is  the  right  Line  CH. 

It  is  evident  that  the  Tangent  of  the  Quadrant  BG,  or 
CD  is  infinite,  becaufe  the  Tangent  which  (hon’d  be  drawn 
thro  the  point  B,  or  thro*  the  point  D,  can  never  be  cut 
by  .the  Line  AC,  which  is  parallel  toit. 

Jhc 
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Xlx. 

The  Secant  of  an  Arc,  or  of  an  Angle,  is  that  right  Plfrte 
Line,  which  being  drawn  from  the  Centre  thro3  the  other  rl2*  1 
extremity  of  the  Arc,  terminates  its  Tangent.  Thus  the 
Secant  of  the  Arc  DF,  or  of  the  Angle  DAF,  is  the  right 
Line  AI  ;  and  the  Secant  of  the  Arc  CF,  or  of  the  Angle 
CAF,  is  the  right  Line  &H. 

It  is  evident  that  the  Secant  of  the  Quadrant  BC,  or 
CD,  is  infinite,  becaufe  the  Line  AC  being  parallel  to  the 
Tangent  BK,  or  Bl,  cannot,  being  produc’d,  meet  it  in 
any  point. 

it  is  alfo  evident  that  every  right  Sine,  every  Tangent, 
and  every  Secant  belongs  to  two  Arcs,  which  taken  toge¬ 
ther  always  makes  t  So  Degrees,  or  a  femi-cirde0  This  is 
already  manifeft  with  refpe<5fc  of  the  Sine  FG,  which  be¬ 
longs  as  well  to  the  Arc  BCF9  as  to  the  Arc  DF.  It  is 
the  fame  with  the  Tangent  DI,  and  the  Secant  AI  of  the 
Arc  DF,  which  belongs  alfo  to  the  Arc  BCF,  becaufe  its 
Tangent  BK.  is  equal  to  the  Tangent  DI,  and  the  Secant 
AK  to  the  Secant  AT,  by  reafon  of  the  equality  which  is 
between  the  two  Re&angular  Triangles  ADI,  ABK  per 
2 6.  i, 

XX. 


The  Complement  of  an  Arc,  or  of  an  Angle,  is  that  by 
which  is  it  lefs  or  greater  than  90  Degrees  or  J  of  the  Cir¬ 
cle.  Thus  the  Complement  of  the  Arcs  BF,  DF,  is  the; 
’Arc  CF,  by  which  the  greateft  Arc  BF  furpaffes  the  Qua¬ 
drant  BC,  or  the  leaf!  DF  is  lefs  than  the  Quadrant  CD. 
Where  ’tis  plain  that  two  Arcs  or  two  Angles,  which  taken 
together  make  180  Degree.,  have  one  and  the  fame  Com¬ 
plement.  Thus  in  each  or  thefe  two  Arcs  DF,  BF,  the  Sine 
Complement  is  the  right  Line  FN,  the  Tangent  Complement 
is  the  right  Line  CH,  and  che  Secant  Complement  is  the 
Line  AH.  And  the  Sine  Complement  FN^  or  AG,  being 
added  to  the  Radius  AB,  gives  the  verled  Sine  BG,  of  the 
Arc  BF,  greater  than  the  Quadrant  BC,  and  that  being 
fubftra&ed  from  the  Radius  AD,  gives  the  verfed  SineDG 

of  the  Arc  DF,  lefs  than  the  Quadrant  CD. 

1 

XXL 

I 

I  The  Radius  or  Whole  Sine  is  the  Sine  of  the  Quadrant^ 
or  of  90  Degrees,  which  is  always  equal  to  the  femî-dia» 
meter  of  the  Circle,  and  ’tis  for  this  Reafon  call’d  Radius , 
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and  like  wife  Sine,  becaufe  it  is  the  greateft  of  all  the  Sines 
which  can  be  drawn  in  one  and-  the  fame  Circle»  Thus’ 
the  whole  Sine,  or  Radius  is  the  right  Sine  AC  of 
the  Quadrant  BC,  or  CD,  which  Sine  falling  in  the  Centre 
A  of  the  Circle,  is  equal  to  4rs  femi-diameter  as  you  fee. 

5  fis  upon  tbs  Quantity  of  the  Radius  depends  that  of  the 
Sines,  of  the  Tangents,  and  of  the  decants  of  all  the  Arcs, 
of  the  Quadrant,  for  it  is  evident  that  of  the  Angle  DAF 
the  Sine  FG,  the  Tangent  DI,  and  the  Secant  AJ3  are 
not  here  of  the  Quantity  which  you  fee,  any  otherwife 
than  with  reipe$  to  that  of  the  Radius,  or  femi-diameter 
AD  :  So  that  if  this  Radius  encreafes  or  diminifhes,  the 
Sine,  the  Tangent  and  the  vacant  of  the  fame  Angle  DAF 
will  encreafe  or  dimirifh  in  proportion,  and  that  which 
was,  for  Example,  the  Sine,  may  become  the  Tangent, 
and  reciprocally  that  which  was  the  Tangent  may  be¬ 
come  the  Sine  by  changing  the  Ra  ius,  yet  without  chang¬ 
ing  the  proportion.  Thu  the  right  Line  FGÿ  which  is  the 
Sine  of  the  Angle  DAF,  with  refpefl  of  the  Radius  AD, 
will  become  the  Tangent  of  the  fame  Angle  DAF,  with 
refped't  of  the  Radius  AG,  becaufe  if  from  the  point  A  of 
the  Angle  D  AF,  you  deferibe  thro*  the  point  G,  the  Arc 
of  a  Circle  GO*  which  will  be  the  meafure  of  the  Angle 
D  ÂF  per  .Def,  i  x  and  thro’  the  extremity  G  of  this  Arc 
GO,  the  perpendicular  FG,  being  drawn,  will  be  its  Tan¬ 
gent,  with  refpect  to  which  A  F  will  be  its  Secant,  and 
its  Sine  will  be  the  right  Line  OP  perpendicular  to  the 
Radius  AG- 

Thus  the  Sine,  the  Tangent  and  the  Secant  of  any  Arc, 
or  of  any  Angle  whatfoever,  have  to  the  Radius  an  un¬ 
alterable  Ratio,  it  being  certain  per  4.  6.  that  there  is  the 
fame  Ratio,  for  example,  of  the  Sine  OP  to  its  Radius 
AO,  as  of  the  Sine  FG,  to  its  Radius  AF,  by  reafon  of 
the  fimilitude  of  the  two  rectangular  Triangles  AQP, 
AFG,  and  the  fame  thing  will  be  fhewn  as  to  th*  Tan¬ 
gent  and  Secant.  Wherefore  if  we  once  know  in  Num¬ 
bers  the  value  of  thefe  Lines  to  a  Radius  of  a  certain  big- 
refs  we  may  eafily  know  it  by  the  Rule  of  Three  to  a  ( 
Radius  of  any  other  given  bignefs;  fo  that  all  the  diffi*  \ 
cuity  confifts  in  determining  the  magnitude  of  all  thefe  Lines 
to  a  given  Radius,  which  we  fhall  teach  methodically  in  the 
firft  Book. 


BOOK 


/ 


* 


•  #  * 


>/ 


s 


4 


\ 


i  , 


#• 


> 


* 


9 


9 


\ 


» 


r 


9 


«*>  £*•«*» .X*Ü®£itï. 

feigne 


C&Ü  C?H>  C$a  *  cX\3  ipid  C^i  o  C$3  C$\3  0*'d  a  €/hj  C^CS 
4*  &£&  «^»  v»j*>  *%*■»  «/j*  «4*a  «fl?  «4» 


■<*=«  >i»9  <rs£5  £££3  •  gj*3 


BOOK  I. 


Of  the  Conftrudion  of  Tables.  / 

T?  H  E  Geometricians  who  firft  difcover’d  the  ufefulres  of 
Sines,  did  divide  the  Radius  into  6o  equal  parts,  and 
each  part  into  do  other  equal  lefs  parts,  which  they  call’d 
Minutes  and  made  a  Table  call’d  Canon ,  or  Table  cf  Sines 9 
which  fhew’d  the  Number  of  fuch  parts  as  are  contain'd  in 
the  Sines  of  all  the  Degrees  of  the  Quadrant.  But  as  this 
Number  do,  or  rather  3600  parts  only  is  neither  conveni¬ 
ent  for  the  Pra&ice,  nor  great  enough  to  give  the  Sine, 
without  a  fenfible  error,  by  reafon  of  the  Fradions  which 
are  omitted,  and  of  the  irrational  Numbers  which  com¬ 
monly  occur  in  this  computation  ;  the  Moderns  have  fup- 
pos’d  the  Radius  of  many  more  parts,  to  the  end  that 
the  error  which  neceffarily  arifes  from  negleded  Fradions, 
and  from  the  irrational  Numbers  which  cannot  he  avoid¬ 
ed,  might  not  be  fo  confiderable  in  a  greater  Number  of 
parts;  and  the  Radius  is  commonly  fuppos’d  to  conhft  of 
1 00000  parts,  or  of  10000000.  and  on  this  fuppolition  they 
have  computed  the  bignefs  not  only  of  the  Sines,  but  likewife 
the  Tangents  and  Secants  of  the  Degrees  and  Minutes  of 
the  Quadrant  ,  of  which  they  made  Tables  commonly 
call’d  the  Tables  cf  Sines ,  of  Tangent s,  and  of  Secants ,  or 
limply  the  Tables  of  Sines,  the  Coniirudion  whereof  we 
{hall  teach,  and  afterwards  their  ufe  in  the  following 
Chapters,  and  firft  we  fhall  fhew  the  Computation  of  that 
of  the  Sines  ;  fecondly -that  of  the  Tangents,  thirdly,  that 
of  the  Secants,  fourthly  that  of  Logarithms,  and  laffcly 
we’ll  teach  the  ufe  of  all  thefe  Tables. 
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CHAP.  I. 

Of  the  Computation  of  SINES-* 

TH  E  Computation  of  Sines  is  eafy  by  the  Computa- 
tion  of  Chords  which  are  double  the  Sines  of  half 
the  Aits  they  luhtend,  wherefore  we  lhall  hereafter  Work 
indifferently  by  the  Sines  and  Chords*  according  as  we 
Hull  find  it  convenient® 

.  /  i  ■  " .  * 

PROPOSITION  I. 

TH EOREM 

'  1  /  ‘  t  4  V 

The  two  MeB  angles  under  the  two  oppofite  Sides  of  a  Quadri~ 
lateral  Figure  infcrib’d  in  a  Circle »  are  together  equal  tv 
the  KeBangle  under  the  two  Diagonals . 

I  Say  that  the  Redangle  under  the  two  Diagonals  AC, 
BD,  of  the  Quadrilateral  Figure  ABCD,  infcribM  in  a 
Circle,  is  equal  to  the  Sum  of  the  Redangle  under  the 
two  oppofite  Sides  AB,  CD,  and  of  the  Redangle  under 
the  two  other  oppofite  Sides  AD,  BC 

DEMONSTRATION. 

t  '  -v  ~  , 

If  you  make  the  Angle  ABE,  equal  to  the  Angle  CDB, 
then  by  32»  i.  by  realon  of  the  Angle  DAC,  equal  to  the 
Angle  DBC,  by  2i,  3.  the  two  Triangles  AÈD,  BCD, 
are  equiangled,  and  by  4,6,  the  Ratio  of  the  two  Sides 
ÂD,  AE,  is  equal  to  that  of  the  two  BD,  BC,  and  by  160 
6.  the  Redangle  under  AD,  BC,  is  equal  to  the  Redan¬ 
gle*  under  AE,  BD*  Alfo  by  32.  1.  the  Triangle  CDE  is 
equiangular  to  the  Triangle  ABD,  by  reafon  of  the  Angle 
DCE  equal  to  the  Angle  ABD,  by  21.3.  and  of  the  Angle 
CDE  equal  to  the  Angle  ADB,  as  will  appear  by  adding 
to  each  of  the  two  equal  Angles  ADE,  BCD,  the  Angle 
EDB.  Wherefore  by  4.  6.  the  four  Lines  AB,  BD,  CE, 
CD,  will  be  proportional  3  and  by  i6«  6*  the  Redangle  of 
the  Lines  AB,  CD,  will  be  equal  to  the  Redangle  of  the 
Lines  BD,  CE,  and  becaufe  the  Redanglç  under  AE,  BD, 
with  the  Redangle  under  BD,  CE,  is  equal  to  the  fingie 
kçttangle  under  BD,  AC,  by  u  2,  it  follows  that  the 
1,4  ">  ‘  '  r'  *"  ■  T-~  Reftargle 

/  *Pï  ">  ’  £  « 
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Re&angle  onde?  AB,  CD,  with  the  Re&angîe  under  AD, 
BC,  is  alfo  equal  to  the  Reélangîe  under  AC,  BD»  Which 
wm  to  he  demonjlrafed » 

PROPOSITION  II. 

PROBLEM, 

The  Chord  of  an  Arc  being  given,  to  find  the  Chord  of  the 

Complement  of  that  Jlrc» 

IMftead  of  fuppoGng  the  Radius  of  looooooo  Parts,  we 
will  allow  it  looooooo. oo,  by  adding  to  it  towards  the 
right  hand  two  Cyphers  more,  fo  that  the  error  which  arifss 
in  the  Calculation  by  negîeéHng  the  Fractions,  when  there 
are  any,  or  by  the  irrational  Numbers  which  may  happen 
in  this  Problem,  may  remain  in  the  two  laft  Figures,  and 
likewise*  that  thefe  two  Figures  being  cut  off  at  the  end  of 
the  Calculation,  you  may  .have  as  exaéfîy  as  poffîble  çhe 
value  of  the  Line  requir’d,  to  a  Radius  of  iqcooocg  Parts, 
remembrmg  to  add  an  Unit  to  this  value,  when  the  two 
Figures  cut  off  at  the  right  hand  exceed  $o3  to  compenfate 
in  fome  manner  for  what  was  cut  off,  and  fo  to  bays  a  va¬ 
lue  nigher  the  true  one. 

Let  us  fuppofe  then  that  the  Arc  BC  is ,  for  example, 
60  degrees,  in  which  cafe  its  Chord  BC  will  be  equal  to  the 
Radius  by  15*4,  and  conféquently  will  be  iooo©oooaoo, 
the  Diameter  A 8  being  20000000,00.  To  find  the  Chord 
of  the  Complement  AC,  which  in  this  fuppofition  belongs 
to  an  Arc  of  1 20  degrees,  and  which  by  %  1,  3.  is  perpendi¬ 
cular  to  the  Chord  BC  fubfiraéfc  from  the  Square  AB, 
which  is  400000^00000000,0000,  the  Square  BC  which 
is  10000000OQOO000.0OOO ,  and  there  will  remain 
300000000000000.0000  for  the  Square  AC,  by  47.  1» 
wherefore  the  Square  Root  of  this  Remainder  will  be 
17320508-075  or  only  17320508,  for  the  Chord  AC  ©£ 
120  degrees. 

.  **  C  f  r 

Corollary. 

By  this  Propofition  the  Sine  Complement  of  an  arc  is  found, 
the  right  Sine  thereof  being  known  ;  for  if  this  right  Sine 
be  doubled,  you  will  have  the  Chord  of  a  double  Arc,  the 
Chord  of  the- Complement  whereof  may  be  found.,  the  half 
of  which  will  be  the  Sine  Complement  requir’d.  Thus  to 
find  the  Sine  Complement  of  30  degrees,  that  is  to  fay,  the 
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Sine  of  60  degrees,  you  muft  double  the  Sine  of  30  degrees^ 
which  is  equal  to  the  half  of  the  Radius,  as  is  eafy  to  be 
demonftrated,  and  which  confequently  is  50000OG.00,  and 
you  will  have  icoooooo.oo,  lor  the  Chord  of  60  de¬ 
grees^  the  Chord  of  who-e  Complement  was  found  to  be 
17320508,  which  belongs  to  an  A'c  of  £20  degrees^ 
■wherefore  the  Arc  of  this  Chords  namely  8660254  will  be 
the  Sine  Complement  requir’d,  or  the  Sine  of  60  degrees* 
See  Prop .  14. . 

But  the  Sine  Complement  CE  may  be  more  eafily  found 
by  means  of  the  given  right  Sine  CF,  of  the  Arc  BC, 
of  the  Quadrant  BCD,  whofe  Centre  is  A,  by  draw¬ 
ing  the  Radius  AC,  and  by  fubftrs&ing  from  its  Square 
lOOOOocoooooGOo.ocGo,  thefquare  25000000000  00.0000 
of  the  Sine  CF,  which  is  5000000.00  fiippofing  the  Arc 
BC  to  be  30  degrees,  in  which  cafe  its  Complement  CD 
will  be  60  deg.  and  the  Remainder  7 5000000000000. 0000 
will  be  by  47.  1.  the  Square  AF  3  wherefore  the  Square 
Root  of  this  Remainder  will  give  S 6602  5  4.03,  or  only 
S660254  for  the  Line  AF,  or  for  the  Sine  Complement 
ÇE,  that  is  to  fay,  for  the  Sine  of  60  degrees  requir’d* 

PROPOSITION  III. 

PROBLEM, 

The  Chord  of  an  Arc  being  given ,  to  find  the  Chord  of  double 

that  Arc , 

rlPQ  find  the  Chord  AC,  of  an  Arc  double  to  the  Arc 
d*-  AB,  whofe  Chord  is  given  ^  draw  thro’  the  Centre  D 
the  Diameter  BE,  and  join  the  Chords  AE,  CE,  BC,  the 
two  firft  of  which,  AE,  CE,  are  known  and  are  equal  to 
each  other,  becaufe  they  are  the  Chords  of  the  Comple¬ 
ments  of  the  Arcs  AB,  BC,  the  Chords  whereof  are  alfo 
fuppos’d  known  and  equal  to  each  other  s  Wherefore  the 
two  Re&angles  under  AB,  CE,  and  under  AE,  BC,  will 
be  alfo  known  and  equal  to  each  other,  the  Sinn  w'hercof 
will  confequently  be  double  to  each  ;  and  as  it  is  equal 
to  the  Re&angie  under  the  Diagonal  AC,  BE,  by  Prop .  1. 
it  follows  that  if  you  divide  it  by  the  Diameter  BE,  or 
its  half,  that  is  to  fay,  the  Rc&angle  AB,  CE  by  the  Ra¬ 
dius,  you  will  have  the  Chord  AC  of  the  double  Arc 
requir’d. 
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corollary. 

From  this  fundamental  Method  the  following  Analogy  is 
is  drawn,  in  order  to  find  the  Chord  of  the  double  Arc, 
by  the  means  of  the  Chord  of  the  finale  Arc,  and  ol  the 
Ï  Chord  of  its  Complement. 

As  the  Radius 

To  a  given  Chord  : 

So  is  the  Chord  of  the  Complement , 

To  the  Chord  of  the  double  Arc • 

If  in  this  Analogy  you  take  the  halves  of  the  Confc- 
quents,  and  change  the  Chord  of  the  Complement  to  dou¬ 
ble  the  Sine  Complement,  which  is  the  fame  thing,  you 
will  have  this  other  Analogy,  which  ferves  to  find  the 
i  Sine  of  the  double  Arc,  when  the  Sine  of  the  fingle  Arc 
and  its  Sine  Complement  are  given® 

As  the  Radius 

I  To  the  given  Sine  : 

So  is  double  the  Sine  Complement 
To  the  Sine  of  the  double  Arc • 

This  Analogy  may  be  difeover’d  dire&ly  by  the  Sines, 
and  independantly  from  the  Chords,  thus  : 

If  the  Sine  DE  of  the  Arc  BD  be  given,  which  I  fup- 
pofe  lefs  than  the  half  of  the  Quadrant  BC,  in  which  « 
cafe  its  double  BDF  will  be  alfo  lefs  than  the  Quadrant  ^  ' 
BC  ;  and  you  would  find  the  Sine  FG  of  the  double  Arc 
BF  ;  draw  the  Chord  BHF,  and  the  Radius  AD,  which 
will  cut  the  Chord  BF  at  right  angles,  and  in  two  equal 
parts,  at  the  Point  H.  Draw  again  from  the  Point  H, 
the  Line  HI,  perpendicular  to  the  Radius  AB,  and  the 
right  Line  HL  parallel  to  the  fame  Radius  AB. 

This  Preparation  being  made,  9tis  plain  that  the  Line 
AH  is  the  Sine  Complement  of  the  Arc  BD,  whofe  Sine 
is  BH,  or  PH,  or  DE,  and  that  the  Perpendicular  HI  or 
LG  its  equal,  is  half  the  Sine  FG,  as  the  Sine  BH  is  half 
the  Chord  BF  ,  and  that  laftly  the  rectangular  Triangles 
ADE,  A  Hi,  are  equiangular  ;  from  whence  is  drawn  by 
4.  <5.  this  Analogy  ; 

As  the  Radius  ADt 

To  the  given  Sine  DR  : 

So  is  the  Sine  Complement  AH, 

To  the  half  HI  of  the  Sine  FG . 

which  will  become  the  fame  as  the  preceding,  if  you  change 
its  two  laft  Terms  into  their  doubles,  isle 


PRO 
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PROPOSITION  IV, 

PROBLEM. 


The  Chords  of  two  Arcs  being  given  %  to  find  the  Chord  of  tk 

Sum  of  tbofe  Arcs» 


plate  i»  find  the  Chord  AC  of  the  Sum  of  the  two  arcs  AB* 

lig.  6*  1  uC  whofe  Chords  are  given  proceed  by  a  Reafoning 

like  that  of  the  foregoing  Proportion,  and  you  will  find  that 
each  Chord  of  an  Arc  mufi  be  multiplied  by  the  Chord  of  the 
Complement  cf  the  other,  and  the  Sum  of  the  two  Produ&s 
divided  by  the  Diameter 9  or  by  double  the  Radius 

COROLLARY* 


from  whence  it  follows'»  by  taking  the  halves  of  the 
Chords,  which  are  the  Sines  of  half  the  Arcs,  to  find  the 
Sine  of  the  Sum  of  the  two  Arcs?  who  e  Sines  and  hne 
Complements  are  giver,,  each  given  Sine  of  an  Arc  ought  ter 
he  multiply  d  by  the  Sine  Complement  of  the  otkr%  and  the  Sum 
sf  the  two  ProduBs  divided  by  the  Radius» 
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There  is  another  way  independant  on  the  preceding  Pro» 
pèfîtiom,  to  find  the  Chord  AC  of  the  Sum  of  the  two 
Arcs  AB,  BG»  whofe  Chords  are  given.  Thus, 

Draw  from  the  Angle  B  the  right  fine  BG3  perpendi¬ 
cular  to  the  Chord  AC  requir'd,  and  divide  the  Are  AS 
into  two  equal  parts  at  the  Point  F  by  the  Radius  DF, 
which  will  alfo  divide  into  two  equal  parts  arid  at  right  an¬ 
gles  the  Chord  AB  in  the  point  E.  Laftly  draw  again  from 
the  Centre  D,  thro3  the  point  A,  the  Radius  DA* 

This  Preparation  being  made,  it  is  plain  that  the  angle 
C  is  equal  to  the  angle  D,  becaufe  the  firft  is  the  half  of 
the  arc  AB  on  which  it  Hands,  by  2o.  3.  and  the  fe« 
eond  is  alfo  the  half  of  the  arc  AB,  by  confer.  From  whence 
it  follows  by  32,  1.  that  the  rigbt-angltd  Triangle  ADE  is 
equiangled  to  the  right-angled  friasngie  BGC,  and  by  4.  6» 
that  the  four  lines  AD,  AB,  BC,  BG,  are  proportionals* 
the  three  firft  whereof  being  known,  the  fourth  BG  will  be 
alfo  known,  the  Square  whereof  being  fubffraékd  feparate- 
ly  from  the  Square  AB,  and  from  the  Square  BC?  there  will 
remain,  by  47,  1®  the  Square  AG,  and  the  Square  CG  ; 
Wherefore  by  sxtra&ing  the  Square  Roots  of  thefe  Remain- 
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ders,  the  Segments  AG,  'CG,  will  be  known,  and  confe- 
quently  their  Sum,  or  the  Chord  AC  requir’d. 

Or  elfe,  to  find  the  Sine  F  G  of  the  Sum  BF,  of  the  two 
Arcs  BD,  DF,  the  Sines  whereof  DE,  FH,  are  given,  as 
well  as  their  Sine  Complements  AE,  AH,  draw  from 
the  point  H  the  line  HI,  parallel  to  the  Sine  DE,  and  the 
i  line  HL  parallel  to  the  Radius  AB  ;  and  in  the  fimilar  right- 
t  angled  Triangles  ADE,  AHl,  it  is  plain  that  the  four 
:  lines  AD,  DE,  AH,  HI  are  proportionals,  the  three  fir  ft 

I  whereof  being  known,  the  fourth  HI,  or  GL  its  equal,  will 
be  alfo  known.  In  like  manner  5tis  evident  that  in  the  two 
fimilar  right-angled  Triangles  ADE,  FLH,  the  four  lines  AD, 
DE,  FH,  FL,  are  alfo  proportionals,  the  three  firft  whereof 
being  known,  the  fourth  FL  will  be  alfo  known  $  which 
being  added  to  the  Line  GL,  which  was  juft  now  given, 
you  will  have  the  Sine  F  G  requir’d. 

I  proposition  v, 

problem. 

I 

I  » 

The  Chord  of  an  Arc  being  given,  to  find  the  Chord  of  half 

that  Arc . 

♦ 

*TpO  find  the  Chord  AB  or  BC,  of  half  the  Arc  ABC, 
A  whole  Chord  AC  is  given  ;  you  muft  draw  the 
1  Diameter  BE,  and  the  two  Chords  of  the  Complement 
i  AE,  CE,  which  will  be  equal  to  each  other,  by  reafon  of 
the  two  equals  AB,  BC,  which  will  be  found  thus  ; 

If  you  put  2 r  for  the  Diameter  BE,  2 a  for  the  given 
Chord  AC,  and  x  for  the  two  AB,  BC,  requir’d^  you 

will  have  V ^rr^xx  for  one  of  the  two  Chords  of  the 

Complement  AE,  CE,  by  Prof»  2.  and  becaufc^y  Prof .  1.  the 
Recftangle  under  AE,  BC,  with  the  Reéhngle  under  AB 
CE,  that  is  to  fay,  the  double  of  one  of  thefc  two  equal 
Rectangles,  is  equal  to  the  Re&angles  under  the  Diagonals 

AC,  BE,  you  will  have  this  Æquation,  V lôrrxx  •— >■  4.2* 
rr:4^r,  or  i6rrxx~- \6aarry  or  z4*— ^rrxxzrz  — -,  ^.aarr, 

where  you  will  find  xx  r=  2rr  —  f  4 r4  4 aarr,  and  con- 

fequently  x  —  V rr  ar  —  V  rr  —  a r,  for  the  Chord  AB. 
From  whence  .this  methodical  Canon  is  drawn  to  find  this 
Chord  .  Multifly  the  Sum  and  the  Difference  of  the  Radius, 
and  half  the  given  Chord ,  each  by  the  Radius ,  and  the 
Difference  of  the  Spare  Roots  of  each  Product  mil  be  the 
f bord  of  half  the  given  Arc.  1  “  4  •  p£ 


\ 

1 5 


Plate  i- 
Fig.  8. 


Plate  \h 
F:g.  6. 


i6  A  Treat  ife  of  Trigonometry.' 

fiatei.  Or  by  rsafon  of  xx  —  trr  —  Vtf*  —  qaarr  ,  you  will 
have  this  other  more  fimple  Canon  :  Multiply  the  Excefs  of 
the  Diameter  above  the  Chord  of  the  Complement  of  the  given 
Are ,  by  tbs  Radius,  and  the  Square  Root  of  the  ProduB  wild 
be  the  Chord  of  half  the  given  Arc •  As  this  Canon  is  very 
fimple,  and  very  convenient  for  Pra&ice,  it  well  deferves 
to  have  its 

demonstration. 

Having  drawn  the  Diameter  AE,  and  the  Chords  BE,  CE, 
lg*  with  the  Radius  DB,  which  will  cut  the  given  Chord  AC  at 
right  angles,  and  into  two  equgl  parts,  at  the  point  O,  make 
EF  equal  to  EC?  and  join  the  right  lines  FBS  FC\  the  laft 
whereof  FC  will  be  cut  at  right  angles,  and  in  two  equal 
parts  at  the  point  G  fo  that  the  two  right-angled  Triangles 
EGF,  BGC  will  be  equal,  and  confequently  the  three 
lines  BÇ,  BF,  BA  will  be  equal  ;  wherefore  the  Triangle 
ABF  is  Ifofcele',  and  confequently  equiangled  with  the  Ifo- 
fceles  Triangle  ADB  »  becaufe  of  the  common  Angle  A, 
from  whence  it  follows  by  4,  6,  that  the  Chord  AB  is  a 
mean  proportional  between  the  Radius  AD,  and  the  Excels 
A  F  of  the  Diameter  AE,  above  the  l  ine  EF,  or  ab^ve  the 
Chord  of  the  Complement  EC,  which  being  known ,  the 
excefs  A  F  will  be  alfo  known,  which  being  multi  ply  M  by 
the  Radius  AD,  the  Square  Root  of  the  Product  will  be 
the  Chord  ÂB  requir'd.  Which  was  to  be  demonfir ated « 

COROLLARY, 

From  this  Canon  is  drawn  this  other  Canon,  to  find  the 
Sine  of  half  an  Arc,  the  Sine  and  Sine  Complement  of  the 
whole  Arc  being  known  :  Multiply  the  Excefs  of  the  Radius 
above  the  Sine  Complement ,  by  half  the  Radius,  and  the  Square 
Root  of  the  ProduB  will  -he  the  Sine  of  half  the  given  Arc • 
This  Canon  does  not  differ  from  the  preceding,  except 
that  here  we  work  by  the  halves  of  the  given  quantities. 
See  Prop.  16. 

g  But  this  Sine  may  be  found  otherwife,  and  more  eafily 
thus  :  Suppofing  that  we  know  the  Sine  FG  of  the  Arc 
BDF,  and  the  Sine  Complement  AG,  we  {hall  find  the  Sine  ! 
DE,  or  BH,  or  FH  of  its  half  BD,  or  DE,  by  fubftraâ- 
ing  the  Sine  Complement  AG  from  the  Radius  AB,  Tor 
the  verfed  Sine  BG»  whofe  Square  being  added  to  the  Square 
of  the  given  Sine  FG,  you  will  have  by  47. 1.  the  Square 
of  the  Chord  BF,  wherefore  by  extraéling  the  Square  Root 
of  this  Remainder,  you  will  have  the  Chord  BF,  whofe 
half  will  be  the  Sine  requir'd, 

SCH  O- 
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By  changing  the  firft  conftru&ion  ever  fo  little,  difeovers  x» 

a  Canon  different  from  the  preceding,  to  find  the  Chord  l°B 

AB,  or  BC,  of  half  the  Arc  ABC,  whole  Chord  AC  9  and 
by  Prop,  2,  the  Chord  of  the  Complement  is  given  :  name¬ 
ly  hy  drawing  from  the  extremity  C,  thro*  the  centre  Ds 
the  diameter  CE,  and  by  joining  the  chord  BE,  which 
will  be  the  chord  of  the  complement  of  the  arc  AB  or 

BC  ,  and  the  chord  ÂE,  which  will  be  the  chord  or’  the  -  ‘ 
complement  of  the  given  arc  ABC,  which  confequently 
will  be  known. 

This  Preparation  being  made,  if  you  put  2  r  for  the  diameter 
CE,  or  for  the  double  of  the  Radius,  a  for  the  given  chord 

AC,  h  for  the  chord  of  its  complement  AE,  which  is  alfo 
given,  and  x  for  the  chord  AB  or  BC  requir’d  ;  you  will 

have  V^rr  —  xxr  for  the  chord  of  its  complement  BE  ; 

and  becaufe  by  Prop.  i.  the  re&angle  under  AB,  CE,  with 
the  re&angle  under  AE,  BC,  is  equal  to  the  re&angle  un¬ 
der  the  diagonals  AC,  BE,  you  will  have  this  Æquation, 

2rx  +  bxr=zV \mr  —  aaxx ,  where  taking  the  Square  of 
each  member ,  you  will  have  this  Æquation ,  4 rrxx 

+  4, brxt  +  bbxx  —  \AArr  *—  aaxx,  or  4 rrxx  H~  4 brxx 

+  bbxx  -f-  aaxx  =r  4 aarr  ;  and  if  inftead  of  the  two  Squares 
aa,  bb,  you  put  the  Angle  Square  4zx,  which  is  their  equal 
by  47.  ï.  by  reafon  of  the  right  angle  BCE,  by  31.3.  you 
will  have  this  other  Æquation,  Srrxx  +  4brxx  z=z  4aarr9 

or  xx  rr  ffL,  ^rom  whence  this  Analogy  is  drawn  • 

2r  b  :  r  :  :  aa  \  xx,  That  is. 

As  the  Sum  of  the  Diameter ,  and  of  the  given  Chord  of 
the  Complement , 

To  the  Radius  : 

So  is  the  Square  of  the  given  Chord , 

To  the  Square  of  the  Chord  of  half  the  given  Arc » 

which  (hews  that  to  find  the  chord  4B,  you  mufi  multiply  the 
Square  of  the  given  Chord  AC,  by  th  Radius,  and  divide  the 
Prodaft  by  the  Sum  of  the  Chord  of  the  Complement ,  and  of 
double  the  Radius,  and  take  the  Square  Root  of  tie  Quotient* 
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PROPOSITION  VL 

\  PROBLEM. 

The  Chords  of  two  unequal  Arts  being  given ,  to  find  the  Chord 

Of  their  Diference * 


Plate  i.  "T*  ®  ^  l*ie  C^°rd  t^lc  difference  of  the  two 

Fig.  io.*  1  ares  AC,  BC,  whofe  chords  are  given  5  draw  from 
the  angle  C  of  thefe  two  given  chords,  thro*  the  centre 
D,  the  diameter  CE,  and  join  the  chords  of  the  comple¬ 
ment  AE,  BE,  which  will  be  alfo  given  by  Prop»  1 . 

This  Preparation  being  made,  you  muft  confider  that  fince 
by  Trop.  1.  the  re&angle  under  AB,  CE,  with  the  re&an- 
gle  under  AE,  BC,  is  equal  to  the  re&angle  under  the  dia¬ 
gonals  AC,  BE,  which  is  given,  if  from  this  given  re&angle 
you  fubftra&  the  re&angle  under  AE,  BC,  which  is  alfo 
given,  there  will  remain  the  rectangle  under  AB,  CE, 
wherefore  if  you  divide  this  remainder  by  the  diameter 
CE,  or  by  the  double  of  the  Radius,  you  will  have  the 
Chord  AB  requir’d.  From  whence  this  general  Canon  is 
drawn  ;  Subjlraïï  from  the  Product  under  the  Chord  of  the 
greateft  of  the  two  given  Arcs ,  and  the  Chord  of  the  Comple¬ 
ment  of  the  leafy  the  Product  under  the  Chord  of  the  leaf, 
and  the  Chord  of  the  Complement  of  the  greatejlt  and  divide 
the  Remainder  by  the  double  of  the  Radius ,  yotffl  have  the 
Chord  of  the  Diference  of  the  two  given  Arcs» 

COROLLARY. 

t 

From  whence  it  follows  that  to  find  the  Sine  of  the 
difference  of  two  unequal  Arcs  whofe  Sines  are  given,  and 
confequently  their  Sine-complements  ;  Tou  ought  to  fubjirafi 
from  the  Produft  under  the  Sine  of  the  greatefl  of  the  two 
propos'd  Arcs ,  and  the  Sine  Complement  of  the  leaf  ;  the  Pro¬ 
duit  under  the  Sine  of  the  leaf  and  the  Sine  complement  of 
the  greatefiy  and  divide  the  Remainder  by  the  Radius »  , 

8.  But  this  Sine  may  he  .known  independantly  on  Chords  j 
thus  ;  To  find  the  Sine  FH  of  the  difference  DF  of  the  two 
arcs  BF,  BD,  whofe  Sines  FG,  DE,  and  their  Sine-comple¬ 
ments  AG,  AE  are  known;  draw  from  the  point  H,  the 
lines  H[,  HL,  parallel  to  the  lines  DE,  AB,  and  in  the 
fimilar  Triangles  ADE,  AMG,  it  will  appear  that  the  four 
lines  AE,  DE,  AG,  MG,  are  proportionals,  the  three  firft 
whereof  being  known,  the  fourth  MG  will  be  alfo  known, 
which  ‘being  fubftrafted  from  the  Sine  FG>  which  is  known, 
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tlie  remainder  will  be  EM  ;  and  in  the  fenilar  Triangles 
ADEj,  FHM,  it  appears  that  the  four  Lines  AD„  AE„  FM, 
FH  are  proportionals,  the  three  firff  wliereof  being  known*, 
she  fourth  which  is  the  Sine  requir’d,  will  be  alfo 
known» 

S  C  H  O  L  ï  il  hi 

Without  knowing  the  chord  of  the  difference  of  the  two 
arcs  whofe  chords  are  given,  by  a  method  like  that  which 
we  taught  in  Trop»  4.  to  find  the  chord  of  their  Sum,  as 
follows  : 

To  find  the  chord  BC  of  the  difference  of  the  two  arcs 
ÂFB,  ABC,  whofe  chords  AB,  AC  are  given  ;  draw  the 
Radius  and  divide  the  arc  AFBint©  two  <  qua!  partsp 

in  the  point  F,  by  the  Radius  DF*  which  will  alfo  divide 
the  chord  4B  into  two  equal  parts,  and  at  right  angles,  in 
!  the  point  E  :  draw  alfo  from  the  angle  A  the  right  line 
1  JiG?  perpendicular  to  the  requir’d  chord  BC, 

This  Preparation  being  made*  it  is  plain  that  the  angle 
D  is  equal  to  the  angle  C,  becaufo  the  angle  C  is  the  half 
of  the  arc  àB,  by  2o.  3.  and  the  angle  D  is  alfo  the  half 
1  of  the  fame  arc  AS,  by  Confir*  From  whence  it  follows  by 
»  32.  i.  that  the  two  redfcangled  Triangles  ADE,  ACG,  arc 
>  equiargled  to  each  other,  and  by  4»  6 .  that  the  four  lines 
?  AD,  AE*  AC,  AG,  are  proportionals,  the  three  firft  where- 
jj  of  being  known,  the  fourth  AG  will  be  alfo  known,  whofe 
I  fquare  being  fubftra&cd  feparatdy  from  the  fquares  aB,  AC, 
there  will  remain  by  47. 1®  the  fquares  of  the  fegments 
:  BG,  CG  I  wherefore  by  eittra&ing  the  Square*  Roots  of 
3  thcfe  remainders,  you  will  have  the  fegments  BG,  CG, 
r  whofe  fum  will  give  the  chord  BC  requir’d. 

PROPOSITION  VII. 

problem® 

Î  The  Chord  of  an  Arc  being  given ,  to  find  the  Chord  of  triple 

that  Arc . 

Îlf  J  Aving  found  hy  Trop»  3.  the  chord  of  the  double  arc,  and 
Xi  by  Trop ,  4.  the  chord  of  the  fum  of  the  finglc  arc, 
5  and  of  the  double  arc,  you  will  have  the  chord  of  the 
I  triple  arc  requir’d.  But  to  find  this  chord  methodically  , 
I  Set  us  fuppofe  that  the  three  arcs  AD,  CD,  BC,  are 
5  equal  to  each  other,  fo  that  the  right  line  AB,  be  the 
*  chord  of  a  triple  arc,  and  each  of  the  two  lines 
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Plate  i.  AC,  BD  the  chord  of  a  double  arc,  which  being  equal» 

£ig-  their  re&argle  will  be  chang’d  into  a  fquare,  which  being 

equal  by  Prep  i  to  the  re&angle  under  aD,  BC,  which  is 
the  fame  as  the  fquare  of  the  Chord  of  the  fingle  arc,  be- 
caufe  the  chords  ÂD,  BC  are  equal,  and  to  the  redhmgle 
under  AB,  CD,  it  follows,  that  if  from  the  Square  of  the 
Chord  of  the  double  .Arc  you  fubfiraft  the  Square  of  the  Chord, 
of  the  finde  Arc ,  and  divide  the  Remainder  by  the  Chord  of 
the  Jingle  Arc ,  you  pill  have  the  Chord  of  the  Trifle  Arc . 

corollary. 

from  whence  it  follows,  That  to  find  the  fine  of  a  trh 
pie  arc,  you  may  follow  the  preceding  Canon  by  changing 
the  chords  into  fines,  that  is  to  fay  by  putt'ng  the  fines 
infiead  of  the  chords  ;  or  elfe,  becaufe  the  difference  of  the 
two  fquares  is  equal  to  the  re&angle  under  the  Sum  and 
the  difference;  of' -their  fides,  by  <?.2.  you  may  follow  this 
'  other  Canon  ;  If  you  multiply  the  Sum  of  the  Sine  of  the  fingle 
Arc ,  and  of  the  Sine  of  the  double  Arct  by  their  Difference , 
and  divide  the  Produâ  by  the  Sine  of  the  [ingle  Arc ,  you  pith 
have  the  Sine  of  the  triple  Arc . 

PROPOSITION  VI I L 

PROBLEM. 

The  Chord  of  an  Arc  being  given ,  to  find  the  Chord  of  five 

tunes  that  Arc . 

ÎT  is  evident  that  if  by  Prop,  3.  you  find  the  chord  of 
a  double  arc,  and  by  Prop*  7.  the  chord  of  a  triple  arc, 
and  that  laftly  by  Prop .  4.  you  find  the  chord  of  the  fum 
of  the  double  arc,  and  of  the  triple  arc,  you  will  have 
the  chord  of  the  quintuple  arc  ,  and  by  reafoning  as  in  the 
preceding  Problem  y  you  will  come  at  this  methodical  Ca¬ 
non  to  find  the  chord  of  a  quintuple  arc,  by  knowing  on¬ 
ly  the  chords  of  the  ling  e,  double,  and  triple  arc  ;  SubftraCt 
from  the  Square  of  the  Chord  of  the  triple  Arc ,  the  Square  of  J 
the  double  Arc ,  and  divide  the  Remainder  by  the  Chord  of 
the  fwgle  Arc ,  and  you  ll  have  the  Chord  of  the  quintuple 
Arc% 

corollary. 

From  whence  it  follows,  that  to  find  the  Sine  of  a  quin¬ 
tuple  arc,  you  may  ufe  the  preceding  Canon,  working 

by 
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by  the  Sines  inftead  of  the  Chords,  from  whence  there  may 
be  cafily  drawn  this  Analogy  for  finding  the  Sine  of  the 
Quintuple  Arc. 

As  the  Sine  of  the  Single  Arc 

To  the  Sum  of  the  Sines  of  the  double  Arc,  and  of  the 
triple  Arc\ 

So  the  diference  of  the  [ame  Sines, 

To  the  Sine  of  the  Quintuple  Arc •  a 

PROPOSITION  IX0 

PROBLEM. 

The  Chord  of  an  Arc  being  given,  to  find  the  Chord  of  the 

third  part  of  that  Arc • 

•  ’  ;•  >  1  l-  .  .£  \  ,.v 

ALtho’  this  Problem  may  be  refolv’d  Scientifically  hf 
Algebra,  yet  we  (hall  refold  it  here  Mechanically, 
becaufe  every  one  does  not  underftand  Algebra,  and  in  the 
Pra&ice  you  will  have  fooner  done  by  feeking  the  Refoluti® 
on  by  one  or  feveral  falfc  Pofitions,  thus. 

Since  the  Chord  of  the  third  part  of  an  Arc  is  a  little  great¬ 
er  than  the  third  part  of  the  Chord  of  that  Arc,  that  is  to 
fay,  the  Chord  of  an  Arc  is  a  little  greater  than  the  third 
of  the  Chord  of  triple  that  Arc»  fuppofe  for  the  Chord 
requir’d  a  number  of  parts  a  little  greater  than  the  third 
part  of  the  given  Chord,  by  encrcafing  this  third  by  any 
quantity  that  you  judge  proper,  to  find  from  it  the  Chord 
of  a  triple  Arc,  equal  to  the  given  Chord.  Seek  then  by 
this  Chord  fo  fuppos’d,  the  Chord  of  a  triple  Arc,  Prop •  7. 
and  if  this  Chord  is  found  equal  to  the  given  Chord,  the 
fuppos’d  Chord  will  be  that  requir’d,  othetwife  you  muft 
encreafe  or  diminifh  a  little  the  fuppos’d  Chord,  according 
as  the  Chord  of  the  triple  Arc  has  been  found  lefs  or  great” 
cr  than  the  given  Chord,  and  feek  again  by  this  fécond 
fuppo/d  Chord,  the  Chord  of  a  triple  Arc,  and  if  this 
Chord  found  does  not  equal  the  given  one,  encreafe  or 
diminifli  it  by  continuing  until  you  find  the  Chord  of  3 
triple  Arc  equal  to  the  given  one,  after  which  the  laft  . 
fuppos’d  Chord  will  be  that  requir’d. 

SCHOLIUM, 

To  avoid  Trials,  and  to  judge  pretty  near  what  ought 
to  be  put  for  the  fécond  fuppofition  of  the  Chord  requir’d,' 
you  muft,  after  having  found  by  the  firft  Pofition  of  this 
Chord,  the  Chord  of  the  triple  Ate,  fay,  by  the  direéfc 

■  -  “  “  "  H  R«b 
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Rule  of  Three,  if  the  Chord  found  of  the  triple  Are 
gives  fo  much  for  the  firfl  fuppos’d  Chord,  how  much 
will  the  given  Chord,  or  the  true  one  of  the  triple  Arc 
give  ?  and  you  will  find  what  ought  to  be  fuppos’d  for 
che  Chord  of  the  third  of  this  Arc. 

Let  us  fuppofe  that  the  Chord  of  x°.  30'  is  known, 
namely  261791.91,  by  means  whereof  you  wou’d  know 

261791.91. 

87263.97. 

6.03. 

87270  00. 
15999809.60* 
174538.34. 

261803.36. 

87266.18. 

87266.18. 

The  third  of  this  glvea 
Chord  is  87263.97,  to  which  adding  at  a  venture  this 
number  6.03,  you  will  have  87270.00.  for  the  firfl:  fup» 
pos’d  Chord  of  30  Minutes,  the  Chord  of  the  Comple¬ 
ment  whereof  was  found  by  Prop.  2.  to  be  19999809.60, 
the  Chord  of  the  double  Arc,  or  of  1  Degree  by  Prop . 
3.  is  found  to  be  174538.34,  and  the  Chord  of  the  tripie 
•Arc,  or  of  i°m  30',  is  found  Prop.  7.  to  be  261803.36, 
which  being  different  from  the  true  Chord  of  i°.  30'. 
which  is  26x791/91,  (hews  that  the  fuppos’d  Chord  of 
30  Minutes,  namely  87270.00,  is  not  the  true  one  ;  and 
to  difcover  the  true  one,  fay  if  the  found  Chord  of  1 
Degree  and  30  Minutes,  namely  261803.36  gives  87270. 
00,  for  the  fuppès’d  Chord  of  30  Minutes,  how  much 
will  the  true  Chord  of  1  Degree  and  30  Minutes,  which 
is  261791.91  give?  and  you  will  find  87266.18,  for  the 
value  which  ought  to  be  fuppos’d  for  the  Chord  of  3© 
Minutes  $  and  becaufe  by  beginning  the  operation  again, 
that  is  to  fay  in  feeking  by  this  value,  the  Chord  of 
a  triple  Arc,  or  of  1  Degree  and  30  Minutes,  you  find 
the  true  Chord,  that  is  to  fay  the  given  Chord  261791.91, 
you  may  conclude  that  this  fame  value  87266.18,  is  the 
true  Chord  of  30  Minutes,  whole  half  43633.09.  or 
43633  will  confequently  be  the  Sine  of  15  Minutes. 

in  the.  fame  manner  you  may  find  the  Chord  of  iq 
Minutes,  by  means  of  the  given  Chord  of  30  Minutes, 
which  is  found  to  be  87266. 18,  whofe  |  is  29088.73^0 
which  adding  atpleafure  this  number  i.  27,  you  will  have 
29090.00  for  jthe  firft  fuppos’d  Ghoul  of  jô  Minutes, 
~  """  ’  ~  '  the 


Given  Chord  of  i°.  30'. 

7 bird  of  this  Chord . 

Jldded  Number. 

Suppos'd  Chord  of  30’. 

Chord  of  the  Complement* 
Chord  of  t  Degree . 

Chord  of  i°.  30'. 

Found  chord  of  30^ 

True  Chord  of  3 o'. 

jf.  i  I  V-  • 

thé  Chord  of  30  Minutes. 
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tbeChord  of  whofeCoraplenaent  is  19999978.84,  the  Chord 
of  the  double  A tc,  or  of  20  Minutes  is  58179.94,  and  the 
Chord  of  the  triple  Arc,  or  of  30  Minutes,  is  87269.76, 
which  being  different  from  the  true  Chord  of  30  Mi¬ 
nutes,  which  is  87266.18,  (hws  that  the  fuppos’d  Chord 
of  10  Minutes,  namely  29090.00,  is  alfo  different  from 
the  true  one  5  and  to  find  this  true  one,  fay,  if  the 


Given  Chord  of  30'. 
Third  of  the  Chord . 
.Added  Rumber. 

Suppos'd  Chord  of  10'. 
Chord  of  the  Complement . 
Chord  ef  20% 

Chord  of  30% 

Found  Chord  of  10% 
True  Chord  of  10. 


S7266.18, 

29088.73. 


1  27. 
29090.00. 
19999978  84. 


58179.94» 

87269.76. 

29088.82. 

29088.82. 


found  Chord  of  30  Minutes,  87269.76  gives  29090.00, 
for  the  fuppoa’d  Chord  of  10  Minutes,  how  much  will 
the  true  Chord  of  30  Minutes,  87266. 18  give?  and  you 
will  find  29088.82.  for  the  value  which  ought  to  be 
given  again  to  the  Chord  of  10  Minutes  ;  and  becaufe  by 
the  means  of  this  fécond  fuppos’d  Chord,  you  find  by 
an  operation  like  the  preceding,  that  the  Chord  of  the 
triple  Arc,  or  of  30  Minutes,  is  87266.18,  as  is  the 
true  Chord  of  30  Minutes,  you  are  to  conclude  that 
this  fame  value  29088.82,  is  alfo  the  true  Chord  of  10 
Minutes,  the  half  whereof  14544,41  will  consequently 
be  the  Sine  of  5  Minutes.  So  of  the  reft. 


PROPOSITION  X, 

PROBLEM; 


VT7  E  (hall  refolve  this  Problem  alfo  mechanically,  by 
^  a  method  like  that  of  the  preceding  one,  thus. 

Since  the  Chord  of  a  fifth  part  of  an  Arc  is  fomething 
greater  than  the  fifth  part  of  the  Chord  of  this  Arc, 
iuppofe  for  the  Chord  requir’d,  a  number  of  parts  fome- 
thing  greater  than  the  fifth  part  of  the  given  Chord, 
and  by  this  fuppos’d  Chord  feek  by  Ptob  8.  the  Chord- 
P{  a  quintuple  Arc,  and  if  this  Chord  is  not  equal  to 
ihe  gîten  Chords  fay  by  the  Rule  of  Three,  if  the 
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found  Chord  of  the  triple  Arc  gives  fo  mueh  for  the 
fuppos’d  Chord,  how  much  will  the  given  Chord  give  ? 
and  you  will  find  what  you  ought  to  (uppofe  for  the 
Chord  requir’d,  and  by  this  fécond  fuppos’d  Chord  feek 
again  the  Chord  of  the  quintuple  Arc,  and  if  it  is  found 
equal  to  the  given  one,  the  fécond  fuppos’d  Chord  will 
be  that  requir’d,  otheiwife,  which  feldom  happen;,  you 
muft  make  a  third  fuppofition,  by  a  fécond  Rule  of 
iThree,  CSV. 

SCHOLIUM. 

înftead  of  working  by  the  Chords,  you  may  work  by 
the  Sines,  as  well  in  this  Problem  as  in  the  preceding, 
by  means  whereof  it  will  be  eafv  to  find  the  Sine  of  a 
Minute  :  For  having  known  by  Prop .  2.  that  the  Sine  of 
30  Degree*  is  5000000.00,  namely  half  the  Radius,  you 
may  know  by  Prop.  5.  the  Sines  of  15  Degrees,  of  70.  30% 
and  of  30.  4<5'.-and  by  Prop,ç  the  Sine  of  i°.  15'.  and 
the  Sine  of  25  Minutes  ;  and  laftly  by  Prop.  10.  the  Sine 
of  5  Minutes,  and  the  Sine  of  1  Minute  j  but  this  laft 
Sine  may  be  found  more  eafily  thus. 

Having  found  the  Sine  of  an  Arc  of  30  Degrees,  of 
which  the  Arc  of  a  Minute  Is  the  1800  Part,  becaufe  in 
30  there  are  1800  Minutes,  as  is  known  by  multiplying 
30  by  60;  feek  by  Prop  5.  the  Sine  of  half  the  Arc  of 
30  Degrees,  that  is  to  fay,  the  Sine  of  15  Degrees,  and 
afterwards  the  Sine  of  the  half  of  this  half,  or  the  Sine 
of  70.  30'.  and  continue  thus  to  feek  the  Sines  of  the 
halves  of  the  halves,  until  you  have  found  the  Sine  of  an 
Arc  lefs  than  a  Minute,  which  will  happen  here,  at  the 
eleventh  Subdivifion,  which  will  give  the  Sine  of  32", 
44'",  41 which  therefore  is  the  2048  part  of  the 

Arc  of  30  Degrees;  befides  multiplying  52",  44"', 
3"",  4$"'",  by  2048,  there  arifes  30  Degrees,  which 
you  have  alfo  by  multiplying  1  Minute  by  1800, 
fo  that  by  6.  6  there  is  the  fame  Ratio  of  1800 
to  2048,  as  of  52",  44"',  3"",  4*)"%  to  1';  wherefore 
If  inftead  of  the  two  laft  terms  you  put  their  Sines,  which 
âre  almoft  in  the  fame  Ratio,  by  reafon  of  the  final- 
nefs  of  their  Arcs,  it  wjll  appear  that  there  is  the  fame 
Ratio  of  1803  to  2048,  as  of  the  Sine  of  $2",  44'", 
3"",  4$"'",  to  the  Sine  of  r'  ;  and  as  the  three  firft 
terms  of  this  proportion  are  given,  the  fourth  or  Sine 
of  1  Minute  will  be  alfo  given.  But  to  add  here 
fomething  new,  we  (hall  give  again  in  the  following 
Problem  another  eafier  method,  to  find  the  Sine  of  a 
Minute. 
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PROPOSITION  XL 


PROBLEM. 

To  fini  the  Sine  of  an  Arc  of  one  Minute. 

ftiall  here  inveftigate  the  Sine  of  a  Minute 
**  the  means  of  a  Compound  Arithmetical  Progreffwi% 
which  is  a  Series  of  Quantities,  that  encreafe  continually, 
according  to  a  certain  Ratio  which  is  neither  Arithme¬ 
tical,  nor  Geometrical,  but  fuch  that  if  you  take  the 
difference  of  the  terms  of  this  Progreffioo,  and  the  diffe¬ 
rence  of  thefe  firft  differences,  or  fécond  differences,  and 
of  thefe  lecond  differences,  take  the  third  differences, 
and  fo  on,  if  there  are  any  more  to  take,  it  will  happen 
in  the  end,  that  the  laft  differences  are  equal  to  each 
other*  which  can  never  fall  out  in  a  Geometrical  Progref- 
fion,  where  the  differences  always  remain  in  Geometri¬ 
cal  Proportion  5  and  then  you  may  call  by  the  name  of 
fimple  Arithmetical  Progrejfton ,  that  where  the  firft  diffe¬ 
rences  are  equal,  as  it  happens  in  the  Arithmetical  Pro- 
grefiion  of  the  natural  numbers,  s,  3»  4,  5>  6,  £5V. 
Arithmetical  Progrejfton  of  the  fécond  Degree,  that  where 
the  fécond  differences  are  equal:  Arithmetical  Progreffton 
of  the  third  degree ,  that  where  the  third  differences  are 
equal,  and  fo  on. 

We  have  faid  in  our  Matkmitical  Dictionary-,  that  the 
Sines  are  in  this  compound  Arithmetical  Progrtflion  5  and 
to  (hew  it  you,  we  have  here  added  the  following  Ta¬ 
ble,  which  contains  in  the  Column  F,  the  Sipes  of  the 
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Arcs  which  exceed  each  other  by  5  Minutes,  which  may 
be  conftru&ed  by  finding  firft  by  prop.  8.  the  Sine  of  5 
Minutes,  which  is  here  over  againft  B,  and  by  prop.  3.  the 
Sine  of  10  Minutes,  which  is  over  againft  C,  and  laftly 
hy  prop,  4,  the  Sine  of  1 5  Minutes,  which  is  over  again 
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D,  the  Sine  of  20  Minute*  which  is  over  againft  E,  and 
fo  on.  Thofe  Sines  of  the  Column  F  are  fuch  that  if 
you  take  their  Differences  G,  and  of  thefe  firft  Differen¬ 
ces  G,  the  fécond  Differences  H,  and  laftly  of  thefe  fé¬ 
cond  Differences  H,  the  third  Differences  I,  thefe  laft 
Différences  I  are  equal  5  where  you  fee  that  thefe  fame  Sines 
are  in  àü  ^Arithmetical  Progreffion  of  the  third  degree,  and 
that  confequèntly  the  Numbers  of  the  Column  G,  are  in 
an  Arithmetical  Progrejfton  of  the  fécond  Degree,  and  the 
Numbers  of  the  Column  H  iu  a  Simple  Arithmetical  Pro - 
greffon. 

You  may  among  all  thefe  Numbers  in  Ample  and  com¬ 
pound  Arithmetical  Progreffion,  find  as  many  other  Num° 
bers  as  you  will  in  the  fame  Progreffion.  Wherefore  if 
in  this  Example  you  find  between  each  Number  of  the 
Column  F,  four  Numbers  in  the  fame  Progreffion  of  the 
third  Degree,  fo  that  the  Divifor  be  5  ;  for  ’tis  as  if  you 
divided  each  Interval  into  5  equal  Part?,  by  4  Numbers 
which  fhou’d  be  inferted  in  each  Part,  you  will  have  the 
Sines  of  each  Minute. 

To  make  this  Divifion,  you  muff,  as  you  fee  here,  dif- 
pofe  is  fuch  manner  the  Numbers  of  the  Column  F, 
that  they  be  fufficientiy  diftant  from  each  other,  that  you 
may  place  between  them  in  the  intermediate  fpace,  four 
Numbers  which  keep  the  fame  Progreffion,  by  beginning 
to  fill  up  the  Column  Î,  and  afterwards  the  Column  H, 
then  the  Column  G,  and  laftly  the  Column  F,  where  the 
Sine  of  each  Minute  will  be  found  :  which  will  be  eafy, 
if  you  have  once  found  the  firft  Number  of  each  Column* 
for  it  is  evident,  that  having  found  the  firft  Number  of 
the  Columa  T,  ail  the  reft  are  found,  fince  they  are  equal  ; 
and  that  knowing  the  firft  Number  of  the  Column  H,  all 
the  reft  wiil  be  known  by  the  continual  Addition  of  thofe 
of  the  Column  I,  becaufe  the  Numbers  of  the  Column  H 
encreafe;  and  is  like  manner  knowing  the  firft  Number 
©f  the  Column  G,  all  the  reft  will  be  known  by  the  conti¬ 
nual  Subftraffion  of  thofe  of  the  Column  H,  becaufe  the 
Numbers  of  the  Column  G  decreafe  ;  and  laftly  knowing 
the  firft  Number  of  the  Column  F,  you  wiil  know  all  the 
reft  by  the  continual  Addition  of  thofe  of  the  Column  G, 
becaufe  the  Numbers  of  the  Column  F  gradually  en» 
ereafe.  q 

To  find  the  firft  Number  of  the  Column  I,  divide  the 
firft  given  Number  2  of  the  fame  Column  I,  in  the  firft 
Table,  by  the  Cube  125  of  the  Divifor  5,  and  becaufe  the 
Divifion  caniot  be  made,  add  to  this  given  Number  2 
three  Cyphers  to  the  Right-Hand,  and  conceive  all  the 
left  of  the  firft  Table  to  be  cacreas’d  in  the  fame  manner  § 
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to  have  this  other  Number  2000  to  he  divided  by  125» 
and  the  Quotient  1 6  win  be  the  firft  Number  requir  d, 
with  which  the  whole  Column  Ï  is  to  be  fltf  d. 
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To  find  the  firft  Number  of  the  Column  H,  having 
imiltiply’d  the  firft- found  Figure  16  by  100,  fubft raft  the 
Product  1600  from  the  firft  given  Number  4  of  the  fame 
Column  H  in  the  firft  Table,  encreas’d  likewife  by  three 
Cyphers,  namely  the  Number  4000,  and  divide  the  Re¬ 
mainder  2400  by  the  Square  25  of  the  Divifor  5,  and  the 
Quotient  96  will  be  the  firft  Number  of  the  Column  H, 
to  which  adding  the  fii  ft  found  Number  1 6  of  the  Column 
Ijyou  win  have  112  for  the  fécond  Number  of  the  Column 
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H,  to  which  if  you  add  likewife  the  fame  found  Number 
16  of  the  Column  I,  you  will  have  128  for  the  third 
Number  of  the  Column  H,  and  fo  on. 

To  find  the  firft  Number  of  the  Column  G,  having 
nmltiply’d  the  Sum  of  the  two  firft  found  Numbers  96, 
i6,  of  the  two  preceding  Columns  H,  I,  or  which  is  the 
fame  thing,  the  fécond  found  Number  1 12  of  the  Column 
H  by  10,  add  the  Produ<ft  1120  to  the  firft  given  Num¬ 
ber  1454441  of  the  fame  Column  G,  in  the  firft  Table, 
increas’d  likewife  by  three  Cyphers,  namely  to  the  Num¬ 
ber  14544.41000,  and  divide  the  Sum  14544.42120,  by 
the  Diviior  5,  and  the  Quotient  2908.88424  will  be  the 
firft  Number  of  the  Column  G,  from  which  fubftra&ing 
the  firft  found  Number  96  of  the  Column  H,  you  will  have 
2908  88328  for  the  fécond  Number  of  the  Column  G, 
from  which  if  you  fubftraft  in  like  manner  the  fécond 
found  Number  112  of  the  Column  H,  you  win  have 
2908.88216  for  the  third  Number  of  the  Column  G. 
So  of  the  reft. 

Since  the  firft  Number  of  the  Column  F  is  ©,  it  fol¬ 
lows  that  its  fécond  Number,  or  the  Sine  of  a  Minute,  is 
the  fame  as  the  firft  Number  2908.88424  of  the  Column 
G,  to  which  adding  the  fécond  Number  2908.88328  of 
the  fame  Column  G,  you  win  have  5817.76752  for  the 
Sine  of  two  Minutes,  to  which  if  you  add  likewife  the 
third  correfpondent  Number  2908.88216  of  the  Column 
G,  you  will  have  8726.64968,  for  the  Sine  of  three  Mi¬ 
nutes  ;  and  fo  you  will  find  the  Sine  of  all  the  Minutes  to 
that  of  20  Minutes,  which  ought  to  be  found  the  fame  as 
before,  aswefl  asthofe  of  5,  of  10,  and  of  15,  which 
are  already  known. 

DEMONSTRATION® 

j*' 

To  (hew  you  the  Original  and  Demonftration  of  this 
Method,  make  an  Analytical  Table  like  the  preceding,  in 
the  following  manner,  and  make  another  Analytical  Table 
like  the  firft  of  the  two  preceding  ones,  by  putting  in 
the  Column  F,  only  from  5  to  5,  the  Quantities  of  the 
firft  of  the  two  following  Tables,  which  are  in  the  fame 
Column  F,  namely  diofe  which  anfwer  to  the  Letters 
A,  B,  C,  D,  E;  and  take  the  Differences  of  all  thefe 
Quantities,  to  make  tfie  Column  G  of  them  ;  and  of 
thefe  firft  Differences  again  the  Differences,  to  make  of  ’em 
the  Column  H  $  and  laftiy,  of  thefe  fécond  Differences 
again  the  Differences,  which  will  be  equal,  each  whereof 
will  be  1.25 df  to  make  of  them  the  Column  I. 
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This  being  done,  it  is  evident  that  the  firft  Quantity»1 
12 54  of  the  Column  I  of  this  laft  Table,  reprefents  the 
firft  Number  2  of  the  fame  Column  I,  of  the  firft  Table  f 
and  that  thus  you  have  this  Æquation  125 dzn  2,  where 
you  fee,  that  to  find  the  Quantity  4 ,  which  is  the  firft 
Quantity  of  the  Column  i  of^the  firft  Analytical  Tabic, 
you  muft  divide,  as  we  have  faid,  2  by  125,  which  is 
the  Cube  of  the  Divifor  5,  as  will  be  eafily  known  by  him 
who  fhall  attentively  confider  the  Order  and  Series  of  the 
Numbers  which  are  found  in  the  firft  Analytical  Table,  the 
firft  Numbers  whereof  on  the  Left-hand  are  in  Arithmetical 
Proportion,  the  following  ones  towards  the  Right-hand  are 
Triangular  Numbers,  and  the  following  ones,  by  proceeding 
ftill  towards  the  Right-hand,  are  Pentagonal  Numbers, 

It  is  alfo  evident  that  the  firft  Quantity  25c -f-  ioe>4 
of  the  Column  H,  reprefents  the  firft  Number  4  of  the 
fame  Column  H  of  the  firft  Table,  and  that  thus  you  have 
this  Æquation,  2  5^-f-  ico4  =  4  \  where  ’tis  plain,  that 
to  find  the  Quantity  c9  which  is  the  firft  Number  of  the 
Column  H,  you  muft  fubftraâ  100 4  from  4,  and  divide 
the  Remainder  4—  ico 4  by  the  Square  2$  of  the  Divifor 
5,  as  the  Rule  prefcribes. 

It  is  again  evident,  that  the  firft  Quantity  5 b  —  10c 
tod  of  the  Column  G,  reprefents  the  firft  Number 
14544.41  of  the  fame  Column  G  of  the  firft  Table,  and 
that  thus  you  ought  to  make  this  Equation,  5 b  —  10c 
■—104=14544.41,  where  you  fee  that  to  find  the 
Quantity  b,  which  is  the  firft  Number  of  the  Column  G, 
you  muft  add  tof-J-ioi,  to  14544,41,  and  divide  the 
Sum  1  of io4-f-  1454441  by  the  Divifor  5,  as  was 
done. 

Laftly,  it  is  evident,  that  the  firft  Quantity  a  of  the 
Column  F  is  o,  becaufe  it  reprefents  the  firft  Number  of 
of  the  fame  Column  F  of  the  firft  Table,  and  that  thu& 
the  four  Quantities  ayb9c,  4,  being  known,  all  the  Quan¬ 
tités  of  the  Column  F  of  the  Analytical  Table,  are  alfo 
known,  and  confequently  the  Sine  of  a  Minute,  and  of  the 
others  to  20* 

1 

SCHOLIUM. 

’  / 

This  Method  is  pretty  exa&  for  the  number  of  Places 
which  we  have  aftign’d  to  the  Radius,  and  you  may  very 
ufefully  apply  it  to  find  the  Sines  of  Seconds  for  a  greater 
Radius,  and  alfo  to  find  the  Logarithms  of  decimal  Fra¬ 
ctions,  becaufe  thefe  logarithms  are  efientially  m  a  Com¬ 
pound  Arithmetical  Frogreffm 


What 


-  f 


A 


A 


O'. 


cv 


•  ). 


Trhcfû  no  m&trif  3? la  td  2,  ,  31, 


3* 


{  Book  I.  Of  the  Contraction  of  Tables. 

What  we  have  faid  hitherto  is  fufficient  for  the  Con- 
:  ftru&ion  of  the  Canon  of  Si,aes  of  all  the  Minutes  of 
the  Quadrant,  becaufe  the  Sines  of  the  firft  Minutes  being 
i  found,  as  was  juft  now  fhewn,  you  may  by  Prop.  4.  find 
i  the  Sines  of  the  other  Arcs.  But  to  leflen  the  trouble* 
feveral  Compendiums  were  invented,  which  depend  on 
the  following  Theorems. 

PROPOSITION  Xli, 

THEOREM. 

[  The  Square  of  the  Difference  of  the  Sines  of  two  Arcs  equally 
difiant  from  30  Degrees,  is  triple  the  Square  of  half  the 
Difference  of  thofe  two  Arcs . 

I  Say  that  if  the  Arc  BD  is  30  Degrees,  and  that  the 
two  Arcs  BG,  BE,  are  equally  diftant  from  it,  fo  that 
the  Arc  ED,  or  CD  its  equal,  be  half  their  Difference 
CE  ;  the  Square  of  the  Difference  of  the  Sines  EG,  Cl, 
of  thefe  two  Arcs  BE,  BC,  is  triple  the  Square  of  the 
Sine  CO  or  EO,  of  the  half  CD  or  DE,  of  their  Difference 
CE.  ■  •’ 

DEMONSTRATION 

If  you  draw  from  the  Point  C,  the  Line  CF  parallel  to 
the  Radius  AB  ;  and  if  thro’  the  Point  F,  where  it  cuts 
the  Radius  AD,  you  draw  to  the  Point  E  the  Right-Line 
EF,  it  will  appear  that  EH  is  the  Difference  of  the  two 
Sines  EG,  Cl,  and  that  the  Triangle  EFC  is  equilateral. 
From  whence  it  follows,  that  the  Side  CE  being  double 
i  CO,  the  Square  CE,  or  by  47. 1.  the  two  Squares  EH,CH, 

;  are  quadruple  the  Square  CO  :  Wherefore  by  fubftra&ing 
1  from  each  Side  the  Square  CH  equal  to  the  Square  CO, 
it  will  appear  that  the  fingle  Square  EH  is  triple  the 
!  Square  CO.  »  Which  was  to  be  Demon  fir  ated» 

î  '  '  ‘  k  ?  • 

corollary. 

f  •  ■  -  r  '  .  .  ,  . 
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It  follows  from  this  Theorem,  that  if  you  have  cwaca 
i  computed  the  Sines  to  30  Degrees,  they  may  be  eajily 
1  computed  to  <5o  Degrees  ;  for  if  you  know  the  Sines  Cï, 
CO,  of  the  two  Arcs  BC,  CD,  which  together  make  30 
Degrees,  the  Square  Root  of  triple  the  Square  of  CO, 
namely  EH,  being  added  to  the  Sine  CÏ,  or  GH  its  equal, 
you  will  have  the  Sine  EG  of  the  Arc  BE,  which  is  as 
much  above  go  Degrees  as  the  Arc  BÇ  is  under. 
hU  l  i  .  v;  T .  "  ..  V  §  O- 
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PROPOSITION  XIII. 

f  '  .4  . 

THEOREM. 

7#e  Difference  of  the  Sines  of  two  Arts  equally  difiant  from 
60  Degrees ,  is  equal  to  the  Sine  of  half  the  Difference  of 
tbofe  two  Arcs , 

I  Say  that  if  the  Arc  BD  is  60  Degrees,  and  that  the 
two  Arcs  BC,  BE  are  equally  diftant  from  it,  fo  that 
the  Arc  ED,  or  CD  its  equal  be  half  their  Difference  CE  ; 
the  Difference  of  the  Sines  Cl,  EG,  of  the  two  Arcs  BC, 
BE,  is  equal  to  the  Sine  EO  or  CO,  of  the  half  CD  or 
DE,  of  their  Difference  CE. 

DEMONSTRATION. 

If  you  draw  from  the  Point  C  the  LineCH,  parallel 
to  the  Radius-  ABç  and  to  the  Point  F,  where  the  Radius 
AD  is  -interfered  by  the  Sine  EG,  the  Right-Line  CF  \ 

It  will  appear  that  the  Triangle  ECF  is  equilateral,  and 
that  the  Line  EH,  or  the  Sine  EO,  or  CO,  is  the  Dif¬ 
ference  of  the  Sines  EG,  Cl.  Which  was  to  be  Demon * 
fir  ate  d, 

COROLLARY, 

,  /  " 

It  follows  from  this  Theorem,  that  having  once  found 
the  Sines  to  60  Degrees,  you  may  find  by  Addition  only, 
the  Sines  of  the  other  30  Degrees  which  remain  of  the 
Quadrant  :  For  if  you  know  the  Sines  Cl,  CO,  of  the 
Arcs  BC,  CD,  which  together  make  60  Degrees,  by  ad¬ 
ding  together  thofe  two  Sines  Cl,  CO,  you  will  have  the 
Sine  EG  of  the  Arc  BE,  which  is  as  much  above  60 
Degrees,  as  the  Arc  BC  is  under  ;  as  if  the  Arc  BC 
were  40  Degrees,  the  Sine  whereof  is  6427876.10,  and 
the  Arc  CD  consequently  20  Degrees,  the  Sine  whereof  1 
Is  3420201.43,  by  adding  together  thefe  two  Sines  you 
will  have  9848077.53,  for  the  Sine  EG  of  the  Arc  EB 
80  Degrees# 


PRO; 
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PROPOSITION  XIV, 

THEOREM. 

The  Squire  of  the  Difference  of  the  Sines  of  two  Arcs  equally 
di/i ant  from  45  Degrees ,  is  double  the  Square  of  the  Sine 
of  half  the  Difference  of  thofe  two  Arcs . 

I  Say  that  if  the  Arc  BD  is  45  Degrees,  and  if  the  two 
Arcs  BC,  BE  are  equally  remote  from  it,  fo  that  the . 
Arc  ED,  or  CD  its  equal,  is  half  their  Difference  CE  $ 
the  Square  of  the  Difference  of  the  Sines  EG,  Cl,  of  the 
two  Arcs  BC,  BE*  is  double  the  Square  of  the  Sine  EO, 

;  or  CO,  of  the  half  CD  or  DE,  of  their  Difference  CE. 

DEMONSTRATION. 

Having  drawn  from  the  Point  C  to  the  Point  F,  where 
1  the  Sine  EG  is  found  cut  by  the  Radius  AD,  the  Right- 
Line  GF,  it  will  appear  that  this  Line  CF  is  parallel  to 
the  Radius  AB>  or  perpendicular  to  the  Sine  EG,  and 
!  that  confequently  EF  is  the  Difference  of  the  Sines  EG,  Cl, 
and  that  EFC  is  an  Ifofceles  Rightangled  Triangle  \  from 
whence  one  may  conclude  that  the  Rightangled  Triangle 
EFO  is  alfo  Ifofceles,  and  that  by  47.  1.  the  Square  EE 
being  equal  to  the  two  equal  Squares  £03OF,  is  double 
each.  Which  was  to  be  Demonfirated . 

COROLLARY. 

*  **  '  '  '*'*  '  .  ■  v  A 

It  follows  from  this  Theorem,  that  if  to  the  Square 
Root  of  double  the  Square  of  the  Sine  of  an  Arc  lefs  than 
45  Degreer,  you  add  the  Sine  of  the  Remainder  of  this 
Arc  to  45  Degree*,  you  win  have  the  Sine  Complement 
of  this  Remainder,  it  being  certain  that  the  Arc  BE  is  the 
Complement  of  the  Arc  BC,  becaufe  this  Arc  BC  is  equal 
to  the  Arc  EK,  which  is  the  Remainder  of  the  Arc  EB 
to  a  Quadrant  BK,  becaufe  of  the  two  equal  Arcs  CD, 
DE>  and  of  the  two  equal  ones  BD,  DK* 


Plate  2» 
Fig.  14» 
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PROPOSITION  XV. 

theorem. 

The  Square  of  the  Radius  is  double  the  Square  of  the  Sine  of 

45  Degrees . 

ÏSay  that  if  the  Arc  BE)  or  CD  is  4$  Degrees,  in  which 
cafe  BCD  is  a  Quadrant,  the  Square  of  the  Radius  AB 
is  double  the  Square  of  the  Sine  BE  or  CE,  of  the  Arc  BD 
or  CD  of  45  Degrees* 

DEMONSTRATION. 

Since  the  Re&angled  Triangle  ABC  is  Ifofceles,  it  is 
eafy  to  conclude  that  the  Re$angled  Triangle  ABE  is  alfo 
Ilofceles  :  and  as  by  47.  i.  the  Square  AB  is  equal  to  the 
two  equal  Squares  AE,  BE,  it  will  be  double  each.  Which 
ro as  to  he  demonftrated. 

corollary. 

It  follows  from  this  Propofuion,  that  if  you  take  the 
Square  Root  of  half  the  Square  of  the  Radius,  you  will 
have  the  Sine  of  45  Degree?.  Thus,  as  we  havefuppos’d 
the  Radius  to  confift  of  10000000.00,  its  Square  will  be 
loooooooooooooo.oooo,  the  half  of  this  Square  win  be 
50000000000000.0000,  whofe  fquare  Root  7071067.825 
is  the  Sine  of  45  Degrees. 

■1  V 

PROPOSITION  XVI. 

THEOREM. 

.  ,  ,  ■  ;  _  ,  ■<'  _  y:': 

The  Sine  of  an  Arc  is  a  mean  Proportional  between  half  the 
Radius,  and  the  verfed  Sine  of  the  double  Arc . 

I  Say  that  the  Sine  DE  or  BH  of  the  Arc  ED,  is  a  mean, 
Proportional  between  half  the  Radius  AB,  and  the 
verfed  Sine  BG  of  the  Arc  BF,  which  I  fuppofe  double 
the  Arc  BD,  that  is  to  fay,  half  the  Radius  AB  is  to  the 
Sine  BH,  as  fhe  Sine  BH  is  to  the  verfed  Sine  BG. 

D  E  M  O 


f 
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DEMONSTRATION. 

\  v  ‘  .  *  ’ 

Tt  is  evident  by  32. 1.  that  the  two  Reélangled  Triangles 
r  ABH,  BFG,  which  have  a  common  Angle  B,  are  equi- 
lj  angular,  and  that  by  4.  6»  AB  is  to  BH,  as  BF  is  to  BGf 
f  wherefore  by  taking  the  halves  of  the  Antecedents  AB, 

I  BF,  it  will  appear  that  the  half  of  AB  is  to  BH,  as  the 
;  half  of  BF,  which  is  aifo  BH,  is  to  BG,  Which  was  to 
be  Dmonjlrutei, 

I  BgflKfe, v .  > 

COROLLARY. 

ït  follows  from  this  Theorem,  that  the  Square  of  the 
j  Sine  of  an  Arc  is  equal  to  the  Product  under  half  the 
j  Radius,  and  the  verfed  Sine  of  the  double  Arc,  by  1 7,  <5. 
1  and  that  confequently  if  you  multiply  the  verfed  Sine  of 
1  an  Arc  by  half  the  Radius,  the  fquare  Root  of  the  Pro* 
duff  will  give  the  Sine  of  half  that  Arc. 


PROPOSITION  XVII. 


PROBLEM. 

To  find  the  Sine  of  an  Arc  of  3  6  Degrees , 

J  \I/TE  may  find  the  Sine  of  36  Degrees  by  getting  the  .  „ 

W  Chord  of  72  Degrees,  oc  the  Side  of  a  regular 
Pentagon,  thus. 

We  have  difcovefd  in  the  Tenth  Propofition  of  the 
Fourth  Book  of  Euclid's  Elements,  that  the  Bafe  BC  of 
the  Ifofeeles  Triangle  ABC  infcrib’d  in  a  Circle  whofe 
Radius  is  DA,  and  where  each  of  two  Angles  at  the 
Bafe  BC  is  double  the  third  Angle  A,  is  the  Side  of  a 
regular  Pentagon,  or  the  Chord  of  72  degrees  ;  and  ia  * 
in  the  Eleventh  Propofition  of  the  Second  Book  of  the 
fame  Euclid's  Elements,  we  have  (hewn  that  the  Side 
AB  or  AC  being  100000  Parts,  the  Bafe  BC  contains 
61803  Parts  of  them  5  and  its  half  CF  confequently 
30901,  which  is  the  Sine  of  18  degrees,  with  refped  of 
3  the  Radius  AB  100000. 

IThis  being  fuppos’d,  produce  the  Radius  AD  to  the 
Circumference  of  the  Circle  in  E,  to  have  the  whole  Dia¬ 
meter  AE,  which  will  cut  the  Bafe  BC  at  Right-Angles  and 
in  two  equal  parts  at  the  Point  F,  and  draw  the  Chord 
ÇE,  which  will  be  perpendicular  to  the  Side  AC,  by  $  1 .  3  * 

'  r  -  -  '  -  ■*-“  ~  n  • 

v 

* 
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if  from  the  Square  AC,  which  is  10000000000,  you  fub- 
•  ffraft  the  Square  CF,  which  is  954871 801,  the  Remainder 
9045128199  will  be  by  47.  1.  the  Square  AF,  wherefore 
by  taking  the  fquare  Root  of  this  Remainder,  you  will  have 
95105  for  the  Perpendicular  AF,  by  which  dividing  the 
fame  Square  954871801  of  the  Line  CF*  the  Quotient 
3:0040  will  be  the  Line  EF,  becaufe  the  Line  CF  is  a 
mean  proportional  between  the  two  AF,  EF,  by  %,  6.  fo 
that  their  Re& angle  will  be  equal  to  the  Square  CF, 
by  17.  6.  and  alfo  by  35.  3,  Thus  by  adding  together 
the  found  values  95105,  19040,  of  the  two  Lines  AF, 
EF,  you  will  have  105 145  for  the  Diameter  AE,  and 
confequently  52573  for  the  half,  or  for  the  Radius  AD. 
We  find  then  that  the  Radius  AD  being  52573  parts,  the 
Chord  BC  of  72  degrees  contains  61803  parts,  of  them, 
and  to  find  the  quantity  of  this  Chord  for  the  Radius  AD 
of  loocoooo  parts,  fuch  as  we  have  fuppos’d,  you  muft 
fay  by  the  Rule  of  Three,  If  52573  gives  61803,  how 
much  will  ioocooco  give  ?  and  you  will  find  11755654. 
for  the  Chord  BC  of  72  degrees,  whofe  half  5877827 
will  be  the  Sine  of  3 6  degrees. 


CHAP.  II. 

Of  the  Computation  of  Tangents. 

TH  E  Canon  of  Tangents  is  eafily  computed  by 
means  of  the  Canon  of  Sines,  as  you  will  fee  In 
the  following  Propofitions. 


PROPOSITION  L 

PROBLEM. 

1 

To  fni  tbs  Tangent  of  an  Arc  tvbofe  sine  and  Skis  Com -  1 

plement  are  given. 


plate  1,  fTO  find  the  Tangent  DI  of  the  Arc  DF,  whofe  Sine 
fig.  1.  FG,  and  Sine- Complement  FN  or  AG,  are  given  ; 

multiply  the  Sine  FG  by  the  Radius  AD,  and  divide  the 
Product  by  the  Sine-Complement  AG  5  becaufe  the  Tan¬ 
gent  DÏ  is  a  fourth  Proportional  to  the  Sine-Complement 

AG? 


Book  I.  Of  the  ConflruBion  of  Tables.'  jjj 

AG,  the  Sine  FG,  and  the  Radius  AD,  by  4.  6.  bccaufe  of 
the  right-angled  Similar  Triangles  AG F,  aDIj  which  have 
a  common  Angle  A, 

PROPOSITION  II.  / 

THEOREM. 

The  Radius  is  mean  proportional  between  the  Tangent  of  an  Arcl 
and  the  Tangent  of  its  Complement . 

* 

ISay  that  the  Radius  AD,  or  AC,  is  a  mean  proportio¬ 
nal  between  the  Tangent  DI,  of  the  Arc  DF,  and  th© 
Tangent  CH,  of  the  Complement  CF,  that  is  to  fay,  the 
Tangent  DI,  is  to  the  Radius  AD,  as  the  Radius  AC,  is 
Co  the  Tangent  CH,  becaufe  of  the  Similitude  of  the  right 
angled  Triangles  ADI,  ACH,  whofe  alternate  Angles  AID, 

CAI,  are.equal,  by  29.  u  bccaufe  of  the  two  Parallels  AC, 

DI,  toé 

COROLLARY. 

From  this  Propofition  you  may  find  the  Tangent  of  the 
Complement  of  an  Arc,  whofe  Tangent  is  given,  namely 
by  dividing  the  Square  of  the  Radius  by  the  given  Tangent* 

PROPOSITION  lit 

THEOREM.  / 

...» 

The  Tangents  of  two  Ares  are  reciprocally  proportional  to  thé 
Tangents  of  their  Complements • 

ISay  that  the  Tangent  BH  of  the  Arc  BC,  is  to  the  Plate  2» 
Tangent  BG  of  the  Arc  BD,  reciprocally  as  the  Tangent 
El  of  the  Complement  of  the  fame  Arc  BD,  is  to  the  Tan- 
I  gent  EF  of  the  Complement  of  the  firft;  Arc  BC. 

DEMONSTRATION. 

Since  the  Radius  AB  is  a  mean  proportional  between  the 
1  Tangent  BH,  and  the  Complement  Tangent  EF,  and  in  like 
[  manner  between  the  Tangent  BG,  and  the  Complements 
Tangent  El,  by  Trop,  2 .  it  follows  that  the  Re&angle  undee 
the  two  firft  Tangents  BH,  EF,  is  equal  to  the  Reftangl© 
under  the  two  others  BG*  El,  becaufe  each  is  equal  to  th® 

I  ~  Square 
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Square  of  the  Radius  AB,  by  ij  6.  wherefore  by  14.  6. 
the  four  lines  BH,  RG*  El,  Ef,  are  proportionals»  Wbfth 

was  to  be  demdnflrated, 

'  CORQLL4RY. 

This  Proportion  affords  another  way  of  Ending  the  Cbm* 
Iplément  Tangent  of  an  Arc,  when  the  Tangent  of  that  Arc 
is  given,  .and  that  of  another  Arc,  with  its  Complement 
Tangent;  namely  by  multiplying  the  Tangent  of  this  other 
Arc  by  that  of  its  Compliment,  and  dividing  the  Produft 
by  the  Tangent  of  the  propos’d  Arc* 

PROPOSITION  IV. 

THEOREM. 

’the  Tangent  of  an  Arc  of  60  Degrees  is  double  its  Sine ,  and 
triple  ike  Tangent  of  an  Art  of  3©  Degrees'* 

FIRST  I  fay,  that  if  the  Arc  BD  he  60  Degrees? 
its  Tangent  BG  is  double  its  Sine  DK. 

DEMONSTRATION 

for  if  you  draw  the  right  line  DO,  parallel  to  the  Ra¬ 
dius  AB,  or  perpendicular  to  the  Tangent  BG,  and  the 
Chord  BD,  which  will  be  equal  to  the  Radius  AB,  by  15* 
4.  it  will  appear  that  the  Triangle  BDG.  is  Ifofccles,  be- 
c'aufe  each  of  its  two  acute  Angles  is  3Ô  degrees,  and  con- 
fcquently  the  Bafe  BG  is  double  its  Segment  BO,  or  the 
Sine  DK.  Which  was  to  be  demonfir ated* 

I  fay  in  the  fécond  place,  that  if  the  Arc  BC  is  30  De® 
grees,  in  which  cafe  the  Angle  BAG  will  be  divided  into 
two  equal  Parts  by  the  right  line  AH,  becaufe  the  Angle 
BAH  is  fuppos’d  to  be  3d  Degrees/ and  the  Angle  BAG 
&G  ;  the  Tangent  BG  is  triple  the  Tangent  BH. 

DEMONSTRATION. 

*  f  l  y  '  ï-  y  J-  .J  1  y 

Since  the  line  AH  divides  the  Angle  BAG  into  two 
equal  parts,  the  four  lines  AG,  AB,  GH,  BH,  will  be 
proportionals,  by  3.  6.  and  becaufe  the  antecedent  AG  is 
double  it;  anequent  •  B,  as  we  (hall  {hew  in  Prop •  $.  Chap • 
3  che  antecedent  GH  wilt  be  alfo  double  its  confequcnt 
BH.;  wherefore  the  whole  BG  will  be  triple  BH.  Which 
remind  ts  k  demonft rated* 

C  O  R  O  L- 


I 
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*  1 

COROLLARY. 

1  '  .  ;  * 

It  follows  from  this  Theorem,  that  if  you  double  the 
Sire  of  60  Degrees,  you  will  have  its  Tangent,  and  that 
you’ll  have  it  alfo,  by  tripling  the  Tangent  of  30  Degrees*, 
From  whence  it  is  eafy  to  conclude  that  the  Tangent  of 
30  Degrees  is  to  the  Sine  of  60  Degrees,  as  2  is  to  3» 
Wherefore  you  will  have  the  Tangent  of  30  Degrees*  by 
taking  the  third  of  double  the  Sine  of  60  Degrecss 

PROPOSITION  V. 

■  •  j  •* 

THEOREM. 

4  ...  v  i  ••  1 

The  Tangent of  an  Arc  0/45  degree s,  is  equal  to  the  Radme 

t  Say  that  if  the  Arc  AF  of  a  Circle  whole  Centre  is  B  .  is 
^  45  Degree,  its  Tangent  AC  is  equal  to  the  Radius  AB. 

DEMONSTRATION. 


for  fince  the  Arc  AF  is  45  Degree',  the  Angle  B  which 
j  it  meafurcs,  is  alfo  45  Degrees,  and  fince  the  Angle  a  of 
the  Triangle  ABC  is  a  right  one,,  the  Angie  C  by  32.  i. 
muff  alfo  be  45  Degrees,  and  by  6.  1.  the  two  Sides 
1  AC  of  the  right-angled  ,  Triangle  ABC,  muft  be  equal  to 
[  each  other.  Which  was  to  he  demonfir  ated* 

COROLLARY, 

y  »  ‘  -,  1.  y  -  /  ti 

It  follows  from  this  Propofition,  that  the  Tangent  of  an 
Arc  greater  than  45  Degrees  is  greater  rhan  the  Radius* 

.  and  that  the  /angent  of  an  Arc  lefs  than  A<  Degrees  is 
!  lefs  than  the  Radius.  S 

PROPOSITION  VI. 

* 

T  H  E  O  REM. 

/  •  v  *  •'  •  .  '  >  ;/  •  '  j  i  i  ■ 

The  difference  between  the  Tangent  of  an  An,  and  that  of  its 
Complement ;  is  double  the  Tangent  of  the  diference  of  thefe 
two  Arcs „ 


I 


«-  %  '*  •  •  ■  V  }  /  ; 

Say  that  the  difference  between  the  Tangent  BF  of  the  £ 
Arc  BC>  and  the  Tangent  D£  of  its  Complement  CD, 
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is  double  the  Tangent  of  the  difference  of  thefe  two  Arcs 
BC,  CD.  that  is  to  fay,  if  ybu  make  the  Arc  DG  equal 
to  the  At  e  BC,  in  which  cafe  the  Tangent  DB  of  the  Arc 
DG  will  be  equal  to  the  Tangent  BF  of  the  equal  Arc  BC, 
and  consequent;  y  EH  will  be  the  difference  of  the  Tangents 
of  the  two  Arcs  BC,  CD,  whofc  difference  is  CG,  which 
being  fet  off  from  D  on  both  fides  on  the  circumfe¬ 
rence  of  the  Circle  to  the  Points  I,  K.,  you  have  the  two  equal 
Tangents  DL,  DM,  of  this  difference  DI,  or  DK,  or  CG  ;  the 
difference  EH  of  the  Tangents  will  be  equal  to  double  the 
l  angent  DL,  or  DM,  that  is  to  fay,  equal  to  the  line 
LM. 


)• 

DEMONSTRATION. 

If  from  the  two  equal  Arcs  BC,  DG,  you  fubftraét  thé 
common  Arc  CG, ‘there  will  remain  the  Arc  BG  equal  to 
the  Arc  CD,  or  GI,  and  confequently  the  Angle  BAH,  or 
its  alternate  AHD,  equal  to  the  Angle  HAL,  fo  that,  by 
6.  1.  the  line  LH  is  equal  to  the  Secant  AL  or  AM*  In 
hke  manner  if  to  the  two  equal  Arcs  BG,  CD,  you  add  the 
equal  mrcs  CG,  DK,  it  will  follow  that  the  Arc  BC  is 
equal  to  the  4rc  CK,  and  confequently  the  Angle  BAE, 
or  its  alternate  AEM.  equal  to  the  Angle  EAM,  fo  that,  by 
6.  1.  the  lin*.  EM  is  equal  to  the  Secant  AM,  or  AL,  or 
LH,  wherefore  if  from  thefe  two  equal  lines  EM,  LH,  you 
fubflrad  the  common  line  EL,  there  will  remain  LM  equal 
to  Eh.  Which  was  to  be  demonfl rated* 

corollary* 

It  follows  from  this  Proportion,  that  the  Tangent  of  an 
Arc  of  60  degrees  is  triple  the  Tangent  of  an  Arc  of  30 
degrees.,  as  we  have  already  ffrewn  in  Prop .  4.  and  that  if 
to  doublé  the  Radius,  you  add  the  Tangent  of  an  Arc  of 
22°.  30',  you  wdl  have  the  Complement  Tangent  of  this 
Arc.  that  is  to  fay,  the  langent  of  an  Arc  of  67°.  30'. 

It  follows  alfa,  that  having  computed  the  Tangents  of 
the  Arcs  iefs  than  45  degrees,  you  may  have,  by  Addition 
only,  the  Complement  Tangent  of  an  Arc  lefs  than  4*5  de¬ 
grees;  and  greater  than  22°.  30',  namely  by  adding  to  the’ 
Tangent  of  the  propos’d  Arc,  double  the  Tangent  of  twice 
the  remainder  of  this  Arc  from  45  degrees. 


PRO- 


l 
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PROPOSITION- VII. 

PROBLEM. 


Tf;e  Tangent  of  an  Arc  being  giwn%  to  find  the  Tangent  of 

half  that  Arc» 

piste  2 

TO  find  the  Tangent  BF  of  the  Arc  BC,  half  the  Fig,  ip. 

Arc  BD,  whofc  Tangent  BG  is  given  5  add  to  the 
Square  of  this  given  Tangent  BG,  the  Square  of  the  Radi¬ 
us  AB,  and  the  fum  will  be  the  Square  of'  the  Secant  AG5 
by  47.  1.  And  by  extracting  the  Square  Root  of  this  Sum* 
you  will  have  the  Secant  AG*  then  fay 


As  the  Sum  of  the  given  Secant  and  Radius^ 
h  to  the  Radius  ; 

So  is  the  given  Tangent , 

To  tk  Tangent  of  half  the  An* 

DEMONSTRATION, 

Since  the  line  AF  divides  the  Angle  BAG  into  two  equal 
parts,  it  is  apparent,  %  3,  6.  that  the  four  lines  aG.  AB, 
GF,  BF,  are  proportionals-  Wherefore  by  compounding 
them,  thefefour  Quantities  AG-f*AB,  AB,  BG,  BF,  arcalf© 
proportionals  ;  Which  was  to  he  demon  fir  aied* 

PROPOSITION  Yiîî, 


PROBLEM. 

The  Tangent  of  an  Arc  being  givent  to  find  the  Tangent  of 

double  that  Arc , 


IF  the  Tangent  BF  of  the  Arc  BC  is  given,  you  may  Fl8»  if 
find  the  Tangent  BG  of  the  double  Arc  BD,  by  this 

Analogy, 


As  the  difference  of  the  Square  of  the  Radias  and  given 
Tangent, 

Is  to  the  Square  of  the  Radius  5 
So  is  double  the  given  Tangent , 

To  the  Tangent  of  double  the  AfU 

ï  a  D  it 


<*VÇ 


4^ 


Plate  2» 
Pig.  i^. 
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demonstration. 

•  ' 

If  you  draw  the  right  lire  FD,  which  will  be  a  Tan¬ 
gent  cq  ia‘  to  the  Tan^e*  t  SF,  by  re^fori  of  the  equality 
of  the  two  Â  6  BC  CD,  ard  if  frqdv  the  point  F,  as 
the  Centre,  you  de  cnbe  thro®  the  two  points  B,  D,  thé 
circumrc<ence  of  the  Circle  BDI,  which  will  be  touch’d  in 
D  by  the  Radius  A D  by  rçafon  of  the  right  Angle  D, 
it  w.il  appear  by  32.  i.  that  the  two  right-angled  Trian¬ 
gles  ABG,  FDG,  are  equiangular,  becaufe  they  have  the 
Angle  G  common  and  by  4.  6.  the  four  lines  AB,  FD, 
BG,  GD,  are  proportionals,  and  alfo  their  Squares  by  22a 
6 .  and  becaufe  the  Square  GD,  is  equal  to  the  re&angle 
under  °G,  and  Gl.  by  36.  3.  it  will  follow  that  the  Square 
aB,  the  Square  FD,  or  BF,  the  Redan glc  under  BG,  Gl, 
ard  the  Square  8G  are  proportionals  :  And  bccaufc  the  .Square 
BG,  and  the  Redargue  of  BG,  Gr,  arc  two  Parallelograms, 
whole  common  hcighth  is  BG,  and  which  are  by  t  6*  to 
each  other,  as  their  Bales  BG,  Gl,  it  follows  that  the  Ra¬ 
tio  of  the  two  Squares  AB,  BF,  is  equal  to  that  of  the  two 
lines  BG,  Gl  wherefore  by  converfion ,  there  is  the  fame 
Rano  of  the  différé1  ce  of  the  Squares  A  B,  BF,  to  the 
Square  A 8,  as  of  the  line  BI,  or  of  double  the  Tangent 

BF,  to  the  Tangent  BG.  Which  mi  to  be  demonfir  ated * 

Ï  :  •  ‘  •  ■  *  •  j 

PROPOSITION  IX. 

PROBLEM. 

To  find  the  Tangent  of  an  jirc  of  22°. 

IF  the  Arc  BD  is  4«;  degrees,  in  which  cafe  its  Tangent 
BG,  will  be  equal  to  the  Radius  />y  Prep.  and  if  the 
Arc  BC  be  22°.  30'»  which  is  half  the  Arc  PD,  you  will 
find  its  Tangent  BF,  or  DF,  by  fubftrading  the  Radius 
AD  from  the  Cburd  AG  of  90  degrees,  which  is  given, 
becaufe  by  Def  16.  it  is  double  the  Sine  of  45  degrees,  for 
the  remainder  will  be  the  Tangent  BF,  becaufe  this  Tan¬ 
gent  BF,  or  DP  is  equal  to  the  line  DO,  by  6  1.  fince 
the  Angle  G  of  the  right-angled  Triangle  FDG,  being  ferni-  • 
right  or  of  415  degrees,  by  realon  of  the  femi-right-argle 
Bag,  the  Angle  DFQ,  is  alfo  ferni-right,  and  confequently 
èqual  So  the  Angie  G,  tec*  5 

Vq  •  ’,{*»  L  k  X)  L  i 

?e  h  0= 

C  .  :•  O* 
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SCHOLIUM. 

We  have  obfcrv’d  in  Trop  7.  that  if  to  double  the  Ra? 
dius  AB,  you  add  the  Tangent  BP  of  22*.  gc/.  you  will 
have  the  Complement  Tangent  EH,  or  the  Tangent  of 
67°.  30',  and  we  fhall  obferve  here  that  if  to  the  Radius 
AB,  or  ,jEG,  you  add  the  double  AGs  or  GH,  its  equals 
of  the  Sine  of  4<;  degrees,  you  will  have  the  fame  comple¬ 
ment  Tangent  EH. 


chap.  in. 

Of  the  Computation  of  Secants. 

BY  the  means  of  the  Canon  of  Sines  and  Tangents  is 
will  be  alfo  eafy  to  condruH:  the  Canon  of  recants,  as 
you  will  find  in  the  foliowirg  Proportions,  where 
you  will  have  ufeful  Compendiums  for  the  finding  of  chefe 
Lines, 

proposition  1. 

PROBLEM, 

The  Tangent  of  an  Are  being  given)  to  find  its  Secant* 

IT  is  evident  by  47.  I.  that  to  find  the  Secant  AF  of  Plate  s. 

the  Arc  BC,  whufc  Tangent  BF  is  given,  there  is  no-  Fîü*  l9% 
thing  to  do,  but  to  add  the  Square  of  this  Tangent  BF 
to  the  Square  of  the  Radius  AB,  and  exirad  the  Square 
Root  of  the  Sum. 

PROPOSITION  IL] 

theorem. 

The  Radius  is  a  mean  proportional  between  the  Sine  complement 
of  an  An ,  and  the  Secant  of  that  Arc* 

ÏSay  that  of  the  Arc  BD,  if  the  Secant  is  AG,  and  the  pig,  iL 
Sin©  Complement  AKa  with  reiped  to  the  Radius  AB„ 

i  4  "  f 
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Plate  2. 
pig,  id. 
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or  AD,  this  Radius  AB»  or  AD,  is  a  mean  proportional 
between  the  decant  AG,  and  the  Sine  complement  AK. 

DEMONSTRATION. 

,  _  _ 

Since  the  two  Triangles  AKD,  ABG,  are  right-angled 

in  K  and  in  B,  and  fincc  they  have  the  angle  A  com¬ 
mon,  they  are  equiangular  by  32.  1.  and  by  4 6.  ,the  four 
lines  AK,  AD,  AB,  AG,  are  proportionals.  WÜch  ms  t» 
be  demonjlrated, 

i  i  .  ■  •  i  , 

COROLLARY. 

It  follows  from  this  Proportion,  that  to  find  the  Secant 
of  an  Arc,  who fe  Sine  complément  is  given,  you  need  only 
divide  the  bquare  of  the  Rudius  by  this  Sine  complement® 
From  whence  it  is  eafy  to  conclude  that  to  find  the  Secant 
complement  of  an  Arc,  whofe  Sine  is  given,  you  muft  di- 
divide  the  Square  of  the  Radius  by  this  Sine. 

-  •  •  ® 

!  PROPOSITION  III. 

.....  ■  f 

W'  '  THEOREM. 

The  Secants  of  two  Arcs  are  reciprocally  proportional  to  th 
*  Sines  of  their  Complements • 

t  Say  that  the  Secant  AF  of  the  Arc  BC,  is  to  the  Sc- 
*  cant  AG  of  the  Arc  BD,  reciprocally  as  the  Sine  com¬ 
plement  AK  of  the  fame  Arc  BD,  is  to  the  Sine  comple¬ 
ment  AL  of  the  firft  Arc  BC. 

DEMONSTRATION, 

j  v  "  ,  :  ,  >.  .  , 

Since  the  Radius  AB  is  a  mean  proportional  between  thfi 
Secant  AG  and  the  Sine  complement  AK,  and  in  like  man* 
ner  between  the  Secant  A  F  and  the  Si  né  complement  AL, 
by  Prop*  2.  it  follows  that  the  Re&angle  under  the  Secant 
AG  and  the  Sine  complement  AK,  is  equal  to  the  Re&angle 
under  the  Secant  AF,  and  the  Sine  complement  AL,  be- 
caufe  each  is  equal  to  the  Square  of  the  Radius  AB,  by 
17.  6 •  wherefore  by  14,  6.  the  four  lines  AF,  AG  Apr, 
AL,  are  propprtionals.  Which  was  to  be  demenftrated. 

ÇOROL- 
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COROLLARY, 

This  Proportion  teaches  likewife  to  find  the  Secant  of 
an  Arc,  when  its  Sine  complement,  and  the  Secant  of  ano¬ 
ther  Arc,  and  alfo  its  Secant  complement  are  given,  name¬ 
ly  by  multiplying  the  Secant  of  this  other  Arc  by  its  Sine 
complement ,  and  dividing  the  Produft  by  the  Sine 
complement  of  the  propos’d  Arc# 

t  I  .  » 

SCHOLIUM. 

You  may  otherwife  more  cafily  find  the  Secant  of  an 
Arc,  by  means  of  the  Canon  of  Tangents  alone,  namely  by  plate  2*° 
Addition  only,  thus.  We  have  fhewn  in  Prop .  6.  Chap,  2.  Fig.  *7» 
that  the  Secant  AM  of  the  difference  of  the  Arc  BC,  and 
of  its  complement  CD,  is  equal  to  the  Sum  ME  of  the 
Tangent  DM  of  the  fame  difference,  and  of  the  Tangent 
DE  of  the  fame  complement.  Wherefore  to  find  the  Se¬ 
cant  of  a  given  Arc,  for  example  of  io  degrees,  you  muft 
feek  for  two  Arcs  whofe  difference  is  10,  and  whole  fum  is. 
always  90,  which  may  be  done  by  adding  together  90  and 
io,  and  half  the  Sum  ioo,  namely  50  will  be  the  greateft 
of  thefe  two  Arcs,  whofe  complement  40  will ’be  the  othe£ 

Arc,  whereof  the  Tangent  is  8390996,  to  which  adding 
the  Tangent  1763270  of  the  given  Arc  10  degrees,  the 
Sum  10154266  will  be  the  Secant  of  the  fame  Arc  10  de¬ 
grees. 

We  have  alfo  fhewn  in  the  fame  place,  that  the  Secant 
AL  of  the  difference  of  two  Arcs,  BC,  and  of  its  comple¬ 
ment  CD,  is  equal  to  the  line  LH,  which  is  the  difference 
between  the  Tangent  DL  of  the  fame  difference,  and  the  Tan¬ 
gent  DH  of  the  fame  complement  CD,  or  BG.  Where¬ 
fore  to  find  the  Secant  of  a  given  Arc,  as  fuppofc  io  de¬ 
gree  ;  having  found  as  before  the  two  Arcs  40  and  50  de¬ 
grees,  You  muft  fubftraft  from  the  Tangent  11917536  of 
the  greateft  of  thefe  two  Arcs,  the  Tangent  1763270  of 
the  given  Arc  10  degrees,  and  there  will  remain  as  before, 
10154266  for  the  Secant  of  the  fame  given  Arc  of  10 
degrees. 

Thus  by  Addition  only  you  may  find,  two  feveral  ways^ 
the  Secant  of  a  given  Arc,  but  there  is  a  third  way  much 
fhorter,  which  we  fhall  explain  in  the  following  Propofiti- 
on,  after  having  faid  that  from  the  fir#  of  thefe  two  me¬ 
thods  it  follows  that  the  Secant  of  an  Arc  of  30  degrees 
is  double  its  Tangent,  and  that  from  the  fécond  manner  it 
follows  that  the  fame  Recant  is  equal  to  the  difference  be- 
*  ,v'  "  '  ~  tweep 
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tween  its  Tangent,  and  its  Tangent  complement^  or  Y$$& 
#  gent  of  6o  degrees* 

•  •>  .  PROPOSITION  IV» 

^  theorem» 

The  Secant  of  an  Arc  is  equal  to  the  Sum  of  its  Tangent ,  and 
the  Tangent  of  half  its  complement* 

Plate  2.  T  Say  that  in  the  Arc  AB,  whofe  Secant  is  GD»  Tangent 

fig,  21»  J  BD,  and  complement  BC,  its  half  is  BE,  whofe  Tan~ 

gent  is  BF  ;  this  Secant  GD,  is  equal  to  the  Sum  o f  the 
Tangents  BD,  BF,  that  is  to  fay,  to  the  line  DF . 

DEMONSTRATION. 

°  .  ■  •  ;  ■ 

Since  the  Angle  F  is  the  complement  of  the  Angle  BGF, 

1 by  reafon  of  the  right  Angle  B  and  that  in  like  manner 
the  Angle  FGD  is  the  complement  of  the  fame  Angle 
3FGB,  or  of  its  equal  CGF,  by  reafon  of  the  right  A  r?gl® 
CGD,  it  follows  that  the  Angle  F  is  equal  to  the  Angle 
FGD,  and  that  by  6.  i.  the  two  lines  DF,  DG,  are  equal. 
Which  ms  to-  be  demonfir  ated ® 

COROLLARY. 

This  Propofition  teaches  to  grd  the  Secant  of  an  Arc, 
whofe  Tangent,  and  the  Tangent  of  half  its  complement 
is  known  j  namely  by  adding  together  tkefe  two  Tangents. 

From  whence  you  may  alfo  conclude  that  the  Secant  of 
a®  Arc  of  go  degrees  is  double  its  Tangent. 

PROPOSITION  Va 

theorem. 

The  S  étant  of  an  Arc  of  6o  degrees  is  double  the  Radius,  mi 
the  Secant  of  an  Arc  of  45  degrees  is  double  its  Sine . 

fig.  iL  THIRST  I  fay  that  if  the  Arc  BD  be  60  degrees*  its 
Jj  Secant  AG  is  double  the  Radius  AB,  or  AD. 

demonstration. 

Since  the  Tangent  BG  is  double  the  Sine  BK,  or  BO, 
h  prêt®  4.  €hh  3*  then  it  neceffarilj  follows  %  *.  6. 

sha$ 

< . 
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•  C 

that  the  Secant  fliou’d  be  alfo  double  the  Radius  A  0a 
Which  was  to  be  demonfirated. 

I  fay  in  the  fécond  p.ace  that  if  the  Arc  BD  is  4^  de«  Plate  2. 
grees,  the  Secant  A  G  is  double  its  Sine  BE  or  CE*  lg*  1 

DEMONSTRATI  CfN. 

V 

The  two  right  angled  Triangles  AEG,  BAG  hiding 
the  two  Sides  AB,  BG,  equal  to  the  two  AB^  Ar\  the 
Bafes  AG,  BC,  will  be  equal  to  each  other,  by  4.  1.  ahd 
as  BC  is  double  the  Sine  BE,  it  necetfarily  follows  that 
AG  fliou’d  alfo  be  double  BE.  Which  was  to  be  dmonfira* 
ted. 

i  7 

PROPOSITION  VI. 

PROBLEM. 

The  Tangent  and  Secant  of  an  Arc  being  givent  to  find  the 

Secant  of  half  that  Arc. 

jF  the  Tangent  BG,  and  the  Secant  AG  of  the  Arc  BD 
A  be  given,  you  will  find  the  Secant  A  F  of  the  half  BC, 
by  feeking  firlt  for  its  Tangent  BF,  by  Prof .  7.  Chaf.  2. 
and  adding  the  Square  of  this  Tangent  BF,  to  the  Square 
of  the  Radius  AB,  for  the  Square  Root  of  the  Sum  will  by 
47.  1.  be  the  Secant  AF  of  the  half  BC  of  the  given  Arc 
BD. 

i  ■  * 

PROPOSITION  VII. 

problem. 

The  Tangent  and  Secant  of  an  Arc  being  given %  to  find  tie 
Secant  of  double  that  Arc* 

IF  the  Tangent  BF,  and  the  Secant  AF  of  the  Arc  BC  pig.  ipt 
be  given,  you  will  find  the  Secant  AG  of  the  double 
Arc  BD,  by  feeking  firft  for  its  Tangent  BG,  by  Prof •  8. 

Çhaf.  2.  and  adding  the  Square  of  this  Tangent  BG,  to 
the  Square  of  the  Radius  ÂB,  for  the  Square  Root  of  the 
Sum  will  by  47.  1.  be  the  Secant  AG  of  the  double  BD 
of  the  given  Ate  BC  >  which^may  more  be  cafily  found  by 
this  Analogy,  •  ■  “  1 
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As  the  difference*  between  the  Spans  of  the  1 ladm 
and  given  Tangent s 
Is  to  the  Square  of  the  given  Secant 5 
So  is  the  Radius , 

To  the  Secant  of  the  double  Arc» 

demonstration. 

fig»  if.  Since  by  Prop *  2e  Chap •  2.  you  have  this  Analogy  ABf— ' 
BF$;  AB^::  2BF:  BG,  if  you  take  the  halves  of  the  ante- 
cedentSj  you  will  have  this  f.AB#'— ^BF$:  ABfUllfc  BG5 
and  by  converfion  you  have  this  fABf— §»BF ~AFy:;BF; 
ÏG,  and  laftiy  if  inftead  of  the  two  firft  terms,  you  put 
their  double*  and  inftead  of  the  two  laft  BF,  FG,  the  two 
AB,  AC,  which  are  in  the  fame  Ratio  by  56,  you  will 
,  have  this  laft  Analogy,  ABf — BF tp  AFgî:  AB»  AG®  Which 
was  to  be  demonftrated • 


CHAR  IV. 

Of  the  Computation  of  Logarithms* 

Logarithms  are  numbers  in  Arithmetical  Progreffior?, 
which  correfpond  to  as  many  other  numbers  in  Geo*, 
metrical  Progrefllon,  whence  they  are  called  Loga* 
rithmSf  and  are  alfo  call’d  Artificial  Numbers  becaufe  by  an 
admirable  artifice  they  are  moft  conveniently  us*d  in  the 
practice  of  the  Rule  of  Three,  without  the  Trouble  of  any 
Multiplication,  or  Divifion,  namely  by  changing  Multiplica¬ 
tion  into  Addition,  and  Divifion  into  Subftra&ion  ^  which 
is  extremely  ufeful  in  the  calculation  of  Spherical  Triangles, 
where  you  cannot  do  without  large  numbers,  the  Multi¬ 
plication  and  Divifion  whereof  would  be  exceeding  labori¬ 
ous  without  the  help  of  thefe  Logarithms  ;  the  Conftru&ion 
of  which  we  fhall  here  teach  in  fuch  a  method  as  feeras 
to  me  fhorteft  and  eafieft,  fuch  as  we  have  formerly  pub¬ 
lish'd  in  the  Tables  of  Sines ,  printed  at  Lym>  Anno  lôjo» 


V  R  O- 
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Book  Ï.  Of.  the  ConfruUion  of  Tables. 
PROPOSITION  I. 

PROBLEM. 

Th  explain  the  Nature  and  Origin  of  Logarithms» 

TO  leave  nothing  for  corje&ure?  we  fball  firft  fay 
that  Vrogrefto®  in  general,  is  a  Series  of  Quantities, 
calfd  Terms  of  the  Progreffm,  increafing  or  decreafing  in  the 
fame  manner  |  and  when  this  augmentation  or  diminu¬ 
tion  is  made  by  continual  Addition  or  Subftra<ftion  of  one 
•wd  the  fame  Quantity,  which  is  call'd  Excefs  of  the  Pro » 
grefflo®,  then  it  is  call'd  Arithmetical  Progreffion,  as  I, 
2,  3>  4>  I»  3*  7»  9,Vsfc«  the  firft  whereof»  being 

the  fimpteft  of  all,  Iball  ferve  us  for  the  finding  of  Loga¬ 
rithms*  But  when  this  augmentation  or  diminution  is  made 
by  continual  Multiplication,  or  Divifion  by  one  and  the 
fame  number,  which  we  fhall  call  Exponent  of  the  Progreffi- 
cm,  then  it  is  call'd  Geometrical  Progrejfon  |  this  is  call'd  Double 
Progreffcon,  when  the  Exponent  is  25  as  1,  2,  4,  §,  e6s 
<&£'  Triple  Progreffion ,  when  the  Exponent  is  3,  as  1,  3» 
9»  7?  8 ï,  étc.  and  foof  the  reft,  among  which  the  fim« 

pleft  and  eafieft  is  that  when  the  Exponent  is  10,  and 
which  for  that  reafon  is  calfd  Decimal  Progrejficn,  as  1 ,  10» 
too,  1000,  loooo,  which  we  fhall  confequently  ufe 
for  the  computation  of  Logarithms  :  Such  a  Progreflion, 
and  all  the  ref!  which  gradually  encreafe  are  call'd  fubmuU 
tigle  PrcgreJJion  ;  and  that  which  gradually  diminifhesds  call'd 
multiple  Progrejfion ,  as  8,  2,  -§-,  yT>  whofe  Exponent 

is  4.  What  gave  occafion  to  the  Invention  of  Logarithms 
is  the  difference  which  is  found  between  thefc  two  forts  of 
Arithmetical  and  Geometrical  Progrcffions,  which  is,  that  in 
the  four  fucceffive  Terms  of  an  Arithmetical  Progrefffon,  the 
Sum  of  the  two  Extreams  is  equal  to  the  Sum  of  the  two 
Means,  as  will  appear  in  the  following  Propofition  r  When 
In  Geometrical  Progreffion,  the  Sum  of  the  two  Extreams  is 
greater  than  the  Sum  of  the  two  Means,  by  2^.  But  in- 
Bead  of  the  Sum,  it  happens  in  this  Progreffion,  that  the 
Produft  of  the  two  Extreams  is  equal  to  the  Produft  of  the 
two  Means,  by  1 6.6*  From  whence  it  follows,  that  to  find  the 
fourth  Term  Geometrically  proportional,  multiply  the  fécond 
andthird,and  divide  the  Produà  by  the  firft  }  and  to  find  the 
fourth  Arithmetically  proportional  Term,  add  the  fécond  and 
third,  and  fubftraft  the  firft  from  their  Sum  \  where  it  appears 
that  Multiplication  is  chang'd  into  Addition?  .and  Divifion 
0  '  jpto 
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into  Subftra&ion,  when  you  work  by  numbers  in  an  Arith* 
metical  Progreffion,  which  for  that  realon  were  call’d  Lo*> 
garithms ,  with  regard  to  the  numbers  in  a  Geometrical  Pro- 
greflion,  which  they  reprefent,  .  . 

Since  it  is  indifferent  what  ProgrdTion  is  us'd,  we  (hall 
take  the  Decimal  Progreflion  i,  lo,  too,  iooo  IOOOOO* 
isle,  for  the  Geometrical  Progreffion,  ^and  the  Progreffion 
of  natural  Numbers,  i,  2,  3,  4Ï  ,&d  for  the  Anthme^ 
tical  ore,  fo  that  the  firft  Geometrical  Number,  i,  hath  © 
for  its  Logarithm,  to  render  the  ufe  of  Logarithms  more  eafy3 
as  you  fee  in  the  following  Table»  where  the  Logarithm  of 


G  eom.  Vrogr. 

Arithm .  Progr0 

1 

C.0000000 

IO 

I. OOÔ  OOOO 

100 

2  OOGCOOO 

IOOO 

3.0000000 

IOOOO 

4.0000000 

iooooo 

5 .0000000 

î 000000 

6.0000000 

2 Oo OOOOO 

7.0000000 

10000000© 

8.0000000 

IOOOOOOUOO 

ç.oooooco 

ÏOOOOOOOOOO 

1 0.0000000 

Unity  is  o,  the  Logarithm  of  io  is  1 ,  the  Logarithm  of  106, 
is  2  the  Logarithm  of  iooo  is  3,  the  Logarithm  of  ioooo 
is  4»  and  fo  on.  Prom  whence  it*  follows  that  the  Loga¬ 
rithm  of  a  Fraction,  or  of  a  Number  lefs  than  Unity  is 
lefs  than  o,  and  fuch  a  Logarithm  is  call’d  Defe&ive  Loga¬ 
rithm,  which  is  properly  what  in  Algebra  we  have  call'd 
Negative  Number i 

It  likewife  follows  that  all  the  Logarithms  of  Numbers 
which  arc  between  io  and  100»  ought  to  begin  with  1.5 
that  all  tbofc  of  Numbers  which  arc  between  100  and 


2000,  ought  to  begin  with  2  ;  and  all  tbofc  of  Numbers 
which  are  between  iooo  and  ioooo»  ought  to  begin  with 
3  ;  and  fo  on  according  to  the  order  of  the  natural  Num* 
fiers,  1,  2,3,  4  ,,&c.  which  in  this  cafe  are  call'd  th  e, Char  a* 
fierifiie  or  the  Indices  of  the  Logarithms,  with  which  thejr 
begin  and  arc  feparatèd  by  a  Point,  to  (hew  that  thè  otheç 
Figures  on  the  right  hand  are  Decimal  frayions. 

From 


0 
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From  whence  it  again  follows,  that  the  Logarithms  of 
the  fir  ft  Numbers  between  i  and  10,  encrcafe  fafter  than 
thofe  of  the  Numbers  between  so  and  too,  and  thefe  again 
fafter  than  thofe  of  the  N  <mbcrs  between  too  and  iood» 
and  lb  on,  becaute  between  i  and  io,  there  arc  8  Num¬ 
bers,  inftead  of  that  between  io  and  too  there  are  89* 
and  899  between  100  and  iooc,  and  fo  on  always  morc9 
and  yet  the  Chara&eriftics  encreafe  equally. 

To  find  the  Logarithms  of  thefe  intermediate  Numbers, 
which  you  have  need  of  in  Pra&ice  ;  as  thefe  Logarithms 
cannot  be  erprefs’d  but  by  Fra&ions,  you  may  alfo  ufe  the 
Decimal  Progrefiion,  to  facilitate  the  Calculation,  by  ad¬ 
ding  a  certain  Number  of  Cyphers  to  each  fuppos’d  Lo¬ 
garithm  of  the  Numbers  of  the  Geometrical  Progreftion^ 
more  or  lefs  according  as  you  will  have  Logarithms  more 
or  lefs  exa<ft,  it  being  importable  to  have  sem  all  perfeéf^ 
for  example,  feven  Cyphers  as  in  the  preceding  Tables,  which 
does  not  change  the  Proportion,,  Suppofing  then  that  the 
Logarithm  of  10  is  î. 0000000,  the  Logarithm  of  100  is 
2.0OGOOOO  the  Logarithm  of  icoo  is  3.0000000,  &ç0 
you  mutt  find  from  this  fuppofition,  the  Logarithms  of  the 
intermediate  Numbers  2,  3,  4,  5,  6,  7,  8,  9,  si,  12,  13, 
which  we  (hall  do,  after  having  explain’d  and  (hewn  / 
fome  Properties  of  logarithms,  which  are  neccftary  to  be 
known,  as  well  to  find  ’em,  as  to  ufe  /em@ 

PROPOSITION  11. 

I  1 

-  I  r  ■  f  _  *  1  -  •  '  . .  i  >  V 

THEOREM. 

The  Sum  of  the  two  Extreams  of  four  Quantities  in  Arithmetical 
Proportion,  is  equal  to  the  Sum  of  the  two  Means . 

x  Say  that  if  the  four  Quantities  AB,  AC,  AD,  ÂE,  be  Plate  2. 

1  A  rithmeticaüi  proportional ,  fo  that  the  excefs  BG  of  the  B ig«  20» 
fécond  AC  above  the  firft  AB,  be  equal  to  the  excefs  DE 
I  of  the  tourth  AE  above  the  third  AD,  the  Sum  AB~f- 

IAE,  of  the  two  extreams  is  equal  to  the  Sum  AC4~AD  of 
she  two  means. 

DEMONSTRATION® 

The  firft  Sum  AB+âE  is  compos’d  of  the  firft  Quai^ 
tity  AB,  of  the  third  AD  and  of  the  excefs  ED,  and  in 
like  manner  the  fécond  Sum  AC-f-AD,  is  alfo  compos’d 
of  the  firit  Quantity  >\B,  of  the  third  and  of  the  ex¬ 
cel!  BCj  which  is  fuppo>’d  equal  to  DÇ;  From  whence  le 
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follows  that  thcfe  two  Sums  are  equal.  Which  was  to  U 
demonftrateM 

■  ^  .  ‘  /  1 

COROLLARY* 

It  follows  from  tbîs  Proportion,  that  to  three  given 
Quantities  to  find  a  fourth  Arithmetically  Proportional, 
there  needs  fio  more  but  to  fubftraft  the  firft  From  the  Sum 
of  the  two  others,  fince  this  Sum  is  equal  to  that  of  the 
firft  and  of  the  fourth,  which  may  be  alfo  found  by  ad¬ 
ding  to  the  third  the  excefs  of  the  fécond  above  the  firft,  or 
by  fubftra&ing  from  the  third  the  excefs  of  the  firft  above 
the  fécond* 


PROPOSITION  IIL 

THEOREM. 

Tbs  Sum  of  the  two  ext  reams  of  three  Quantities  Arithmetic 
sally  proportional  is  equal  to  the  double  of  the  mean . 

ïT  is  evident  by  the  preceding  Propofition,  that  the  Sum 
*  of  the  two  extreams  of  three  Quantities  Arithmetically 
proportional,  is  double  the  mean,  becaufc  thcfe  three  Quan¬ 
tities  are  equivalent  to  four,  the  two  means  whereof  arc 
equal  to  each  other,  fo  that  their  Sum  which  hath  been 
fhewn  equal  to  that  of  the  two  extreams*  is  the  double 
of  each.  Which  was  to  be  demmft rated* 

COROLLARY. 

It  follows  from  this  Proportion*  that  to  two  given  Quan¬ 
tities  to  find  a  third  Arithmetically  proportional,  there  needs 
no  more  but  to  fubftraft  the  firft  from  the  double  of  thé 
fécond  5  and  between  two  given  Quantities  to  find  an  Arith¬ 
metical  mean  proportional,  there  needs  no  more  but  to  take 
the  half  of  their  Sum* 


FRO: 
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PROPOSITION  IV.  • 

theorem- 


The  Sum  of  the  Logarithms  of  two  whole  Numbers  is  equal  ts 
the  Logarithm  of  their  Produfi,  when  the  Logarithm  of  Uni¬ 
ty  is  o. 


I  Say  that  if  the  Logarithm  of  Unity  is  o,  the  Sum  of 
the  Logarithm  of  any  two  whole  Numbers,  for  Ex¬ 
ample  4,  <5,  is  equal  to  the  Logarithm  of  their  Produft  24.. 

DEMONSTRATION. 


Becaufe  24  is  produc’d  by  the  multiplication  of  thefe  two 
numbers  4,  6,  thefe  four  1,  4,  6,  24,  will  be  Geometri¬ 
cally  proportional,  and  confequently  their  Logarithms  are 
Arithmetically  proportional  :  Wherefore  by  Prop.  2.  the  Sum 
c|f  the  Logarithms  of  the  two  extreams,  1,  24,  that  is  to 
fày  the  Angle  Logarithm  of  24,  becaufe  the  Logarithm  of  1 
is  fuppos’d  equal  to  o,  will  be  equal  to  the  Sum  of  the  Lo¬ 
garithms  of  the  tyvo  means  4,  6.  Which  was  to  be  demotj- 
Jhated0  v 


S  C  H  O  L  I  U  M, 

This  Theorem  isalfo  true  in  Fra&ions,  but  not  in  Whole 
numbers  and  a  Fraction,  for  in  this  cafe  the  Sum  of  the 
Logarithm  i§  chang’d  into  their  difference,  becaufe  the  Lo¬ 
garithm  of  a  Fraftion  being  a  Negative  number,  ought  to  be 
fubftra&ed,  when  you  wou’d  add  it  to  an  Affirmative  nomr 
her,  fuch  as  ,is  the  Logarithm  of  a  Whole  number,, 


C  OR  O  L  L  A  R  Y. 

...  '  '  i  .  i  ? 


It  folio  ws  from  this  Propofition  that  the  Logarithm  of 
a  Compound  mmbery  that  is  to  fay,  of  a  number  which  is 
produc’d  by  the  Multiplication  of  feveral  others,  fuch  as 
Plane  numbers,  Solids  and  more  than  Solids,  is  equal  to  the 
Sum  of  the  Logarithms  of  all  its  Sides.  Thus  the  Loga¬ 
rithm,  for  example,  of  72  is  equal  to  the  Sum  of  the  Lo¬ 
garithms  of  3  and  of  24,  or  of  the  Logaritms  of  6  and  of 
12,  or  of  the  Logarithms  of  8  and  9,  or  of  the  Logarithms 
pf  3,4,  6,  or  of  the  Logarithms  2,  3,  12,  &c.  From  whence 
k  eafy  to  conclude,  that  the  Logarithm  of  a  Square  num- 
’•  *  :  her 


54 


A  Treatife  of  Trigonometry.’ 

ber  is  doable  that  of  its  Root,  and  that  the  Logarithm  of 
a  Cube  number  is  triple  that  of  its  Root. 

PROPOSITION  V. 

theorem. 

The  diference  of  the  Logarithms  of  two  Whole  numbers  is  equal 
to  the  Logarithms  of  their  Quotient ,  when  the  Logarithm  of 
Unity  is  o. 

I  Say  that  if  the  Logarithm  of  Unity  is  o,  the  difference 
of  the  Logarithms  of  any  two  Whole  numbers,  for  ex¬ 
ample,  6,  24,  is  equal  to  the  Logarithm  of  their  Quoti¬ 
ent  4» 

DEMONSTRATION, 

Becaufe  by  dividing  24  by  6,  the  Quotient  is  4,  it  is 
plain  that  thefe  four  numbers  1,  4,  6,  24,  are  Geometri¬ 
cally  proportional,  and  confequently  their  Logarithms  Arith¬ 
metically  proportional,  whence  the  Logarithm  of  24  is  equal 
to  the  Sum  of  the  Logarithms  of  6  and  4,  wherefore  if  from 
the  Logarithm  of  24  you  fubftraft  the  Logarithm  of  6,  the 
remainder  will  be  the  Logarithm  of  4,  Which  was  to  be  de - 
monfir  ated. 

\ 

SCHOLIO  M. 

This  Theorem  is  likewife  true  in  Fra&ions,  but  not  in 
Whole  numbers  and  a  Fra&ion,  for  in  this  cafe  the  diffe¬ 
rence  of  the  Logarithms  is  charged  into  their  Sum,  becaufe 
the  Logarithm  of  a  Fra&ion  being  a  Negative  number,  ought 
to  be  added,  when  you  would  fubftra<5t  it  from  an  Affirma¬ 
tive  number,  fuch  as  is  the  Logarithm  of  a  Whole  number, 

PROPOSITION  VI. 

».  ’  Ç  i  . 

THEOREM, 

The  Logarithm  of  any  number  is  equal  to  half  the  Logarithm  of 
its  Square ,  and  to  a  third  of  the  Logarithm  of  its  Culei 
when  the  Logarithm  of  Vnity  is  oa  ?  - 

THis  is  a  confequcrcc  of  Prop.  4.  where  we  have  obfcrvM 
that  the  Logarithm  of  a  fquare  number  is  double  that 

jpf 

1  1 

k} 4 


ijjs  &oot9  and  that  the  Logarithm  of  a  Cube  number  is 


•  i'  ■ 

ra 
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triple  that  of  its  Root.  From  vvherce  it  follows  that  to 
find  the  fquare  Root  of  a  number,  take  the  half  of  its  Lo¬ 
garithm,  and  you  have  the  Logarithm  of  its  fquare  Root, 
and  to  find  the  Cube  Root  of  a  number,  take  the  third  of 
its  Logarithm,  and  you  have  the  Logarithm  of  it  Cube 
Root, 

PROPOSITION  VII. 

41 

PROBLE  M. 

Between  two  numbers  to  find  a  Geometrical  Mean  proportional. 

IF  you  multiply  together  the  two  given  numbers,  you  will 
have  the  Square  of  the  Mean  requir’d,  by  17.  6.  where¬ 
fore  by  extra&ing  the  fquare  Root  of  the  Product,  you  will 
have  this  Mean,  From  whence  it  follows  that  when  one  of 
the  two  given  numbers  is  Unity,  there  needs  no  more  than 
to  extra#  the  fquare  Root  of  the  other,  and  you  have  the 
Mean  requir’d,  becaufe  multiplying  by  Unity  does  not  alter 
the  number  which  it  multiplies» 

PROPOSITION  VIIL 

PROBLEM. 

To  find  an  Arithmetical  Mean  proportional  between  two  given 

numbers • 

IF  you  add  together  the  two  given  numbers,  the  Sum  will 
be  double  the  Mean  requir’d,  by  Trop .  3.  wherefore  by 
taking  half  the  Sum,  you  will  have  this  Mean,  From  whence 
it  follows  that  when  one  of  the  two  given  numbers  is  O, 
as  it  happens  in  the  following  Problem,  then  take  half  the 
other. 

PROPOSITION  IX. 

PROBLEM. 

To  find  the  Logarithm  of  a  given  number » 

TO  find  the  Logarithm  of  a  given  number,  as  of 
which  is  between  1  and  10,  whofe  Logarithms  are 
o.qoooooq,  i. 0000000,  or  0.0GO00000,  i. 00000000,  aug¬ 
menting  them  each  by  a  Cypher?  to  have  the  Logarithm 

K  3  lequifd 
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requir’d  more  exa&ly,  becaufe  of  the  Fra&ions  which  re¬ 
main  after  the  laft  Figure;  augment  îikewife  the  two  num¬ 
bers  i,  io,  and  all  the  reft  of  the  Geometrical  Progre  filon, 
by  as  many  Cyphers  as  their  Logarithms  contain,  as  here 
by  feven  Cyphers,  to  have  the  Logarithm  of  the  given 
number  9,  exaft  to  fo  many  Figures.  So  that  9  is  equiva¬ 
lent  to  9.0000000,  as  1  is  equivalent  to  1 .0000000 ,  which 
we  fhall  call  A,  and  10  as  much  as  io.ooooqoo,  which  we 
fhall  call  B,  and  do  then 

Find  by  Prof,  6.  between  A  and  B  a  geometrical  Mean 
proportional  C  which  is  lefs  than  the  propos'd  number 
9.0000000,  wherefore  to  come  nearer  this  number  9,  you 
muft  fearch  between  the  two  nigheft  B  and  C,  a  fécond 
Mean  proportional  D,  which  being  again  lefs  than  the  pro¬ 
pos’d  number  9.0000000,  and  nearer  than  the  found  num¬ 
ber  C,  you  muft  feek  between  the  next  D  and  the  great- 
eft  B,  a  third  mean  proportional  E,  which  being  again  lefs 
than  the  propos'd  number  9.0000000.  you  muft  feck  in  like 
manner  between  the  next  E,  and  the  greateft  B,  a  fourth 
mean  proportional  F,  which  is  again  lefs  than  the  propos’d 
9.0000000,  wherefore  you  muft  feek  again  between  this  next 
lefs  F,  and  the  greateft  B,  a  fifth  mean  proportional  G, 
which  is  found  here  greater  than  9.0000000,  then  feek  be¬ 
tween  this  greateft  G  and  the  leaft  F,  a  fixth  mean  pro¬ 
portional  H,  which  is  much  lefs  than  9.0000000,  but  not 
with  fuch  a  great  difference  as  F,  thus  between  this  next  lefs 
H,  and  the  next  greateft  G,  feek  a  feventh  mean  proporti¬ 
onal  I,  which  is  much  greater  than  9.0000000,  but  not  with 
fuch  a  great  excefs  as  G,  wherefore  between  this  next  grea¬ 
teft  I,  and  the  next  lefs  H,  feek  an  eighth  mean  propor¬ 
tional  K,  which  tho’  greater  than  9.0000000  ftill  comes 
nearer  than  the  preceding  I.  Thus  by  continuing  to  feek 
between  the  next  lefs,  and  the  next  greateft  of  the  Geome¬ 
trical  mean  proportionals,  you  will  have  numbers  which  will 
always  approach  nigher  and  nigher  the  propos’d  number 
9.COOOC00,  which  at  laft  is  found  here  the  twenty  fixth 
Geometrical  mean  proportional,  whofc  Logarithm  will  be 
known  without  trouble:  For  as  between  the  numbers  A,  B, 
you  have  found  a  Geometrical  mean  proportional  C,  if  be¬ 
tween  the  Logarithms  of  the  fame  numbers  A,  B,  you  feek 
by  Prof.  8.  an  Arithmetical  mean  proportional,  you  will 
have  the  Logarithm  of  the  Geometrical  mean  proportional 
C.  In  the  fame  manner  the  Logarithms  of  other  Geome¬ 
trical  mean  proportionals  arc  found  out,  and  confequently 
the  Logarithm  of  the  laft  9.00000 po,  or  of  the  propos'd 
number  9,  which  is  found  to  Be  0.954.3425 1,  or  0,9542425,, 
hy  cutting  off  t]it  laft  Figure  a  towards  the  right  hand, 
h  ]  -  v  "  '■  ’  ,  '*  *  •  the 
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\Profort.  Numb .  |  Logarithms. | 


o.oooooo  bo 
0.50000000 
1. 00000000 


1.0000000 
3. 1622777 
10.0000000 

10.0000000J  I  .oooooooo 
5.6234132  0.75000000 
'  0.50000000 


3. 1622777 


10.0000000 

7.4989421 

5.6234132 


io. 0000000 

B.6596432 

7.4989421 


10.0000000 


8.6596432 


9.3057204 
8.9768713 
8  6496432 

9.3057204 

9-1398170 

8.9768713 

9.1398170, 

9-05  79777 
8  9768913 


1. oooooooo 
0.87500000 
0.75000000 


i.oooôoooo 

°-93750ooo 

0.87500000 


1.  oooooooo 


VWW  - —  —  ^  ^ 

9. 3057204  O.96175OOO 


°  93750OOC 


0.9787500c 
O.953125OO 
5^93  750000 


0.9687500c 

0.9609375c 

0495312500 


0.9609375c 
0-95703125 
0.95312500 

9.0579777  0.05703125 
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by  reafon  of  tlie  fupemumary  Cypher,  which  vve  added  at 
the  beginning. 

You  will  find  in  the  fame  manner  the  Logarithms  of  the 
other  numbers  between  i  and  io,.andof  the  numbers  be* 
tween  10  and  100,  and  in  like  manner  of  the  numbers  be¬ 
tween  ioo  and  1000,  and  fo  on®  But  this  Method  fhou’d 
foe  applyed  only  to  Prime  Numbers ,  that  is  to  fay,  only  to 
numbers  which  are  not  divifible  by  others,  for  when  they 
are  Compound,  and  you  know  the  Logarithms  of  the  two 
numbers  which  multiplied  do  produce  them,  it  is  evident, 
by  Prof,  4.  that  the  Sum  of thefe  two  Logarithms  will  be 
the  Logarithm  of  the  compound  Number»  Thus  having 
found  the  Logarithm  of  9,  the  double  of  this  Logarithm  will 
be  the  Logarithm  of  81,  the  Square  of  9,  and  the  half  of 
the  fame  Logarithm  will  be  the  Logarithm  of  3,  the  fquarc 
Root  of  9,  fo  of  the  reft.  We  (hall  fpeak  more  particu¬ 
larly  of  Logarithms  in 


CHAP.  Y. 

Of  the  Z>fe  of  the  TABLES . 

WE  have  added  at  the  end  of  this  firft  Book  two 
great  Tables  of  numbers,  the  firft  whereof  con¬ 
tains  the  Sines ,  Tangents,  and  the  Secants ,  with 
the  Logarithms  of  the  Sines  and  Tangents  of  all  the  De¬ 
grees  and  Minutes  of  the  Quadrant,  which  are  fo  difposM 
In  each  Page,  that  the  Degrees  and  Minutes  of  one  Page9 
make  with  the  correfpondent  Degrees  and  Minutes  of  the 
other  Page,  which  refpeéb  the  firft,  always  90  degrees,  and 
thus  the  one  is  the  Complement  of  the  other,  which  is  ve¬ 
ry  convenient  in  pra&ice,  where  you  have  almoft  always 
need  of  the  Complement  of  an  Arc  or  of  an  Angle,  which 
you  find  in  the  other  Page  oppofite  to  the  degrees  and  Mi¬ 
nutes  of  this  Arc,  without  the  trouble  of  fubftra&ing  then? 
from  90  Degrees.  Thus  the  Complement  of  an  Arc  or 
Angle  of  350»  16  ,  is  54°.  44'.  and  the  Complement  of 
an  Angle  of  50°.  2 o',  is  49%  40'»  So  of  the  reft. 

Each  Page  contains  half  a  Degree,  or  30  Minutes,  which 
are  mark’d  at  the  fide  towards  the  left  hand,  and  the  De° 
grees  at  the  top,  with  their  Sines,  Tangents  and  Secants^ 
to  the  Radius  10000000,  tho*  only  $00000  need  be  taken 
in  fmall  computations,  fuch  as  commonly  thofe  in  pra&i- 
•  cal  Geometry  are,  by  cutting  off  two  Cyphers,  in  which 
cafe  you  ftmfd  alfo  cut  off  two  Figures  at  the  right  hand 

~  "  of 
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of  each  Sine,  Tangent  and  Secant,  which  Figures,  for  this 
end,  we  have  feparated  by  a  point,  to  (hew  that  you  muft 
flop  at  this  point,  when  you  wou’d  have  the  Sine,  Tan¬ 
gent,  or  Secant  of  an  Arc  to  a  Radius  of  10000O  Parts. 

As  to  the  Logarithms  of  the  Sines,  and  Tangents,  they 
are  to  a  Radius  much  greater,  namely  to  iooooqqoQOo 
parts,  which  evidently  (hews  that  by  working  by  Loga* 
rithms,  large  calculations  arc  not  only  more  eafy,  but  more 
exaeft. 

We  have  omitted  the  Logarithms  of  the  Secants,  becaufe 
they  may  be  let  alone  in  the  pra&ice,  as  you  will  find  in 
the  two  following  Books,  where  all  the  cafes  which  may 
be  refolvM  by  the  Secants,  may  be  refolv’d  alfo  otherwife^ 
namely  by  the  Sines  or  Tangents. 

The  fécond  Table  contains  the  Logarithms  of  Natural 
cumbers,  from  Unity  to  joooo,  which  is  fufficient  for  the 
common  calculations  in  Practical  Geometry  ;  and  it  is  eafy 
by  what  has  been  faid,  and  by  what  we  lhall  fay  in  Prob . 
5,  to  prolong  it  to  Logarithms  of  iooooooo,  without  any 
fenfible  error. 

PROBLEM  i. 

To  multiply  two  Whole  numbers  lefs  than  ioooo8 

|N  the  fécond  Table  look  for  the  Logarithms  of  the  two 

given  nnmbers,  and  add  thefe  two  Logarithms  together,, 
their  Sum  will  be  the  Logarithm  of  the  Produét  of  the  two 
given  numbers,  by  Prop .  4*  Chap .  4.  Wherefore  if  you  look 
1er  this  Logarithm  in  the  laft  Table,  (and  you  will  always 
find  it  there,  provided  it  does  not  exceed  4.0000000» 
which  is  the  Logarithm  of  the  laft  and  greateft  number 
•10000  of  the  Table,)  you  will  find  oppofte  to  it  the  num* 
ber  to  which  it  belongs,  for  the  Product  required. 

As  to  multiply  thefe  two  numbers  144,  and  6 4,  whofe 
Logarithms  are  2.158362$,  and  1. 8061800,  which  being 
added  together  you  have  this  Logarithm  3.9645425,  to 
which  anfwers  in  the  Table  the  number  9216,  for  the  Prd- 
du<3;  of  the  two  given  numbers  144,  and  64. 

scholium. 

If  the  Sum  of  the  two  Logarithms  be  greater  than  4.QQ0Q 
OOO,  in  which  cafe  you  cannot  find  it  in  the  laft  Table^ 
then  you  will  find  to  what  number  this  Logarithm  belongs 
h  Prgb*  1 1 » 

.  K 4  PROB ■ 
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problem,  ri. 

To  divide  a  Whole  number  left  than  10000,  by  another  * 

SEEK  in  the  fécond  Table  the  Logarithms  of  the  two' 
proposé  numbers,  and  from  the  Logarithm  of  the  Di¬ 
vidend  fabftra£fe  the  Logarithm  of  the  Divifor,  and  the  re¬ 
mainder  will  be  the  Logarithm  of  the  Quotient,  by  Prop .  5 . 
Chap.  4.  Wherefore  if  you  feek  this  Logarithm  in  the  laft 
Table*  or  its  ncareft,  you  will  find  oppoiite  to  it  the  Quo¬ 
tient  required. 

As  to  divide  9216,  whofe  Logarithm  is  3.964*5425  by  6^ 
whofe  Logarithm  is  1.8061800,  fubftrafting  this  Logarithm 
from  the  preceding,  and  there  remains  this  other  Logarithm 
2.1583625,  to  which  anfwers  in  the  fécond  Table  144,  for 
the  Quotient  fought, 

SCHOLIUM. 

When  in  the  Quotient  there  happen  to  be  a  Fra&ion,  it 
will  be  difeover’d  by  the  Logarithm  requir’d  in  the  Table, 
not  being  found  exa&ly  there,  and  this  Fraltion  will  b© 
known  by  what  is  taught  in  Probl.  ïi, 

problem  in. 


To  find  the  Square  Root  of  a  given  number  lefs  than  10000, 

«r 

IF  you  take  the  half  of  the  Logarithm  of  the  propos’d 
number,  you  will  have  the  Logarithm  of  the  Root  re¬ 
quir’d,  by  Prop .  6.  Chap.  4.  As  for  inftance  to  find  the  fquare 
Root  of  this  number  9216,  whofe  Logarithm  is  3.9645425', 
the  half  of  this  Logarithm  is  1.982272,  to  which  then  ac- 
fwers  in  the  fécond  Table,  96,  for  the  fquare  Root  of  tile 
propos’d  number  92 16. 

PROBLEM  IV. 

To  find  the  Cube  Root  of  a  given  number  lefs  than  10000: 

IF  you  take  the  third  of  the  Logarithm  of  the  propos’d 
number,  you  will  have  the  Logarithm  of  the  Root  re¬ 
quir’d,  by  Prop .  6.  Chap .  4.  Thus  to  find  the  Cube  Rooî 
of  this  number  9261 ,  whofe  Logarithm  i$  3.9666579  5  th& 

third 
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third  of  this  Logarithm  is  1.3222193,  to  which  there  an« 
fwers  in  the  laft  Table,  21  for  the  Cube  Root  of  the  pro* 
pos’d  number  9261. 

PROBLEM.  V- 

To  find  the  Logarithm  of  a  Whole  number  greater  than  ioooo. 

YO  U  muft  find  the  Logarithm  of  a  number  lefs  thans  0 
ioooo  in  the  laft  Table,  by  the  means  of  which  you 
may  find  the  Logarithm  of  a  Humber  greater  than  ioooo* 
by  a  method  which  tho’  not  Geometrically  true,  yet  has 
no  fenfiblc  defe&  in  the  operations  by  numbers  under  100 
obôpb  *.  Wherefore  we  fhall  make  ufe  of  it  here. 

To  find  then  the  Logarithm  of  a  number  greater  that! 
ioooo,  and  lefs  than  iocooooo,  as  the  Logarithms  of  35 6 
7894  ;  becaufc  this  number  exceeds  the  greateft  of  thole 
whole  Logarithms  are  taken  notice  of  in  the  laft  Table,  and 
cannot  be  found  there,  nor  confequently  its  Logarithm  \  you 
muft  cut  off  from  this  number  the  three  Figures  on  the 
right  hand  894,  fo  that  the  remainder  3567  may  be  found 
in  the  Tabic,  and  oppofitc  to  it  its  Logarithm  3.5523031® 
You  may  cut  off  more  Figures,  but  as  the  remainder  will 
be  lefs,  and  the  differences  of  the  Logarithms  are  at  the  be¬ 
ginning  of  the  Table  more  unequal  among  themfelves,  it 
may  caufe  fome  error. 

That  the  error  may  be  lefs  confiderable,  cut  off  from  the 
given  number  the  feweft  Figures  poftible  on  the  right  hard, 
fo  that  the  remainder  may  be  found  as  near  as  poftible  to 
the  end  of  the  fécond  Table,  where  the  differences  of  the 
Logarithms  encreafe  more  flowly,  that  is,  where  the  Loga¬ 
rithms  come  nigher  a  fimple  Arithmetical  Progrcflion,  fuch 
as  this  method  fuppofes  which  then  will  give  a  more  exaéf 
Logarithm. 

By  taking  then  the  Logarithm  3.5523031  of  3567,  which 
ought  to  be  3567600,  being  1000  times  greater  than  3567, 
becaüfe  ’tis  as  if  from  the  propos’d  number  3567894  you 
had  fubftra&ed  894,  when  you  have  cut  off  the  three  Fi¬ 
gures  894  j  therefore  add  to  this  Logarithm  3.552303  1  the 
Logarithm  of  xooo,  which  is  3.0000000,  ’tis  readily  done  only 
by  encreafing  the  Chara&eriftic  3,  of  the  Logarithm  3  35230 
31  by  3,  becaufc  of  the  three  Figures  cut  off  894,  for  Mul¬ 
tiplication  is  perform’d  by  Addition  of  the  Logarithm  of  the 
multiplying  numbers,as  isfeen  in  ProhL  1.  and  you  will  have 
6.5523031,  for  the  Logarithm  of  3567000,  which  Loga¬ 
rithm  is  lefs  than  that  of  the  propos’d  number  3567894 1  to 
,  know 
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know  by  how  much  this  Logarithm  is  lefs,  fubftraft  the  Lo¬ 
garithm  3.5523031  of  3$67from  the  Logarithm  3.552424g 
of  the  number  immediately  following  3568,  the  remainder 
will  be  1217  for  the  difference  of  the  Logarithm  of  the  num® 
bers  3567,  3568,  which  is  alfo  the  difference  of  the  Loga¬ 
rithms  of  the  numbers  3567000, 3 56EGOO,  whofe  difference  is 
1000,  which  anfwers  to  the  difference  1217  of  their  Loga¬ 
rithms.  Then  fay  by  the  direft  Rule  of  Three,  if  1000, 
which  is  the  excefs  of  3568000  above  3567000,  gives  1217 
for  the  difference  of  their  Logarithms,  how  much  will  894 
give,  which  is  the  excefs  of  the  propos’d  number  3567894 
above  3567000?  and  you  will  find  1087  for  the  difference 
of  their  Logarithms,  which  confequently  being  added  to  the 
Logarithm  6,5523031  of  the  leaft  3567000,  you  will  have 
6.5524118  for  the  Logarithm  of  the  greateft,  or  of  the  gi¬ 
ven  number  3567894. 


'  PROBLEM  VI. 

To  find  the  Logarithm  of  a  given  right  Sine  of  an  Arc. 

IT  is  evident  by  the  preceding  Problem,  that  if  the  given 
right  Sine  of  an  Arc  is  to  a  Radius  of  10000000  Parts, 
you  may  find  the  Logarithm  of  this  Sine,  as  was  juft  now 
taught.  But  if  this  given  Sine  is  to  a  Radius  of  1000000 
0000  Parts,  to  which  the  Logarithms  of  the  Sines,  Tangents, 
and  Secants  wére  compos’d  in  the  firft  Table,  altho’  thefe 
Sines,  Tangents,  and  Secants  were  calculated  there  only  to 
a  Radius  of  10000000  parts;  in  this  cafe  the  propos’d  Sine 
may  be  greater  than  iooocooo,  and  the  Method  of  the  pre¬ 
ceding  Problem  can  be  no  longer  of  Ufc,  becaufe  the  d  ffe- 
rence  of  the  Logarithms  will  be  too  unequal  to  be  able  to 
give  juftly  the  Logarithm  of  fo  great  a  number.  Then  it 
is  abfolutely  neceffary  to  make  ufe  of  a  larger  Table  of  Lo¬ 
garithms  than  the  fécond,  where  there  is  at  leaft  the  Lo¬ 
garithms  of  the  numbers  to  100000,  fuch  as  that  in  Briggs 
Logarithmetitd  Arithmetic 4,  which  we  will  apply  by  rea- 
fonirg,  as  in  the  preceding  Problem,  to  find  the  Logarithm 
of  a  given  Sine  of  an  Arc,  for  example  of  this  Sine  42261 
82617,  which  belongs  to  an  Arc  of  25  degrees,  to  a  Radius 
of  10000000000  parts. 

Becaufe  the  propos’d  number  4226182617  is  not  found 
in  the  Tabic  of  the  Logarithms,  you  muft  cut  off  towards 
the  right  hand  the  five  Figures  82617,  fo  that  the  other 
42261  may  be  found  there,  and  oppofite  to  it  its  Logarithm 
4.6259398  whofe  Chare&eriftic  4  fliou’d  be  augmented  by 

5,  that 
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5,  that  is  <5.0000000,  the  Logarithm  of  100000,  ought  £0  be 
added  to  it  becaufe  of  the  5  Figures  cut  off  82617,  leaving 
the  remainder  42261,  which  ought  to  be  4226100000,  which 
is  100000  times  greater  than  42261,  and  the  Logarithm 
whereof  confequently  will  be  9.6259398,  which  is  le fs  than 
the  Logarithm  of  the  propos'd  number  4226182617:  and 
to  know  by  how  much  it  is  lefs,  fubftraft  the  Logarithm 

4.6259398  of  42261,  from  the  Logarithm  4.6259500  of 
the  number  immediately  following  42262,  the  remainder  will 
be  103  for  the  difference  of  the  Logarithms  of  the  numbers 
42261,  42262,  which  is  alfo  the  difference  of  the  Logarithms 
of  the  numbers  4226100000,  4226200000,  whofe  difference 
is  100000,  which  anfwers  to  the  difference  103  of  their  Lo- 
garithms.  Wherefore  you  muft  fay  by  the  dire#  Rule  of 
Three,  if  100000  which  is  the  excefs  of  4226200000  above 
4226100000,  gives  103  for  the  difference  of  their  Loga- 
garithms,  how  much  will  82617  give,  which  is  the  ex» 
cefs  of  '  the  propos'd  number  4229182617  above  422610 
000?  and  you  will  find  85  for  the  difference  of  their  Lo¬ 
garithms,  which  confequently  being  added  to  the  Logarithm 

9.6259398  of  theleaft  4226100000,  you  will  have  9  625, 
9483  for  the  Logarithm  of  the  greateft  4226182617,  or 
of  the  given  Sine  of  an  Arc  or  Angle  of  25  degrees. 

SCHOLIUM. 

You  may  make  ufe  of  the  fécond  Table  without  extent 
ding  it,  for  by  Probl.  5.  you  may  find  the  Logarithms  of 
the  two  numbers  4226 x>  42262,  and  confequently  of  the 
two  Numbers  4226100000,  4266200000,  by  augmenting 
the  Chara&eriftics  of  each  by  5,  becaufe  thefe  two  numbers 
are  Multiples  of  the  two  preceding  ones  by  this  number  100 
000,  whofe  Logarithm  is  5.00000003  then  let  the  reft  be 
done  as  was  (hewn  in  this  Problem,  or  in  the  preceding  one, 

PROBLEM  VII. 


To  fnd  the  Logarithms  of  Tangents  and  Secants,. 

TH  E  Logarithms  of  Tangents  and  Secants  may  be  com¬ 
puted  in  the  fame  manner  as  the  Logarithms  of  Sines  ; 
But  it  may  be  done  more  eafily  and  exadfly  by  means  of 
the  Logarithms  of  Sines,  thus. 

Becaufe  by  Prop*  1.  Chap>  2.  the  Tangent  of  an  Arc  is  a 
fourth  proportional  to  the  Sine  Complement,  Right  Sine,  and 
Radius,  it  follows  by  Prop*  2o  Chap ,  4.  that  if  to  the  Lo¬ 
garithm  ©f  the  Sine  of  the  propos'd  Arc  you  add  the  Loga* 
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rithm  of  the  Radius,  and  from  the  Sum  fubftraft  the  Leu 
garithm  of  the  Sine  Complement,  you  will  have  the  Lo¬ 
garithm  of  the  Tangent  of  that  Arc. 

As  if  an  Arc  of  25  degrees  be  propos’d,  whole  Loga-  • 
rithm  Sine  is  9.625483,  and  the  Logarithm  of  the  Sine  Com* 
plement  is  9*9572757»  which  if  fubdu&ed  from  the  Sum 
19.6259483*  of  the  Logarithm  9.6259483  of  the  Sine  of 
25  degrees,  and  the  Logarithm  10.0000000  of  the  Radius, 
the  Remainder  9.6686726  will  be  the  Logarithm  of  the 
gent  of  the  propos’d  Arc  of  25  degrees,  whofe  Tangent 
Complement  will  be  found  by  fubftrafting  the  Logarithm  of 
the  Tangent,  now  found,  from  double  the  Logarithm  of  the 
Radius,  for  by  Prob,  2.  Chap,  2.  the  Radius  is  a  Mean  pro- 
portional  between  thefe  two  Tangents,  fo  that  by  Prop.  3. 
Chap.  4.  the  Sum  of  the  Logarithms  of  thefe  two  Tangents 
is  double  the  Logarithm  of  the  Radius. 

Like  wife  becaufe  Prop .  2.  Chap*  3.  the  Radius  is  a 
Mean  proportional  between  the  Secant  of  an  Arc,  and  the 
Sine  Complement,  it  follows  by  Prop .  3.  that  if  from  dou¬ 
ble  the  Logarithm  of  the  Radius  you  fubftraft  the  Logarithm 
of  the  Sine  Complement  of  the  propos’d  Arc,  you  will  have 
the  Logarithm  of  the  Secant  of  that  Arc. 

As  if  there  was  propos’d  the  fame  Arc  of  25  degree?, 
the  Logarithm  of  whole  Sine  Complement  is  9*9572757; 
if  you  fubftra&  this  Logarithm  from  the  double  20.000 
©000  of  the  Logarithm  of  the  Radius,  there  will  remain 
10.0427243  for  the  Logarithm  of  the  Secant  of  25  de¬ 
grees* 

PROBLEM  vnr. 

To  find  the  logarithm  of  the  Verjed  Sine  of  a  given  Arc& 

s,  .  j 

IP  the  given  Arc  be  lefs  than  a  Quadrant,  by  fubftra&ing 
its  Sine  Complement  from  the  Radius,  you  will  have 
its  Verfed  Sine,  by  Vef,  17.  and  if  the  propos’d  Arc  be 
greater  than  a  Quadrant,  by  adding  the  Radius  to  the  Sine 
Complement,  ÿou  will  have  the  Verfed  Sine,  which  being 
thus  found,  its  Logarithm  may  be  found  by  Probl.  5,  Bug 
that  may  be  done  fooner  and  more  eafily  thus. 

Since  by  Prop .  16.  Chap.  1.  the  Square  of  the  Sine  of  an 
Arc  is  equal  to  the  product  under  the  Verfed  Sine  of  this 
Arc  and  half  the  Radius,  or  the  Sine  of  30  degrees,  it 
follows  that  if  you  divide  the  Square  of  the  Sine  of  half 
an  Arc  always  by  the  Sine  of  30  degrees,  you  will  have 
the  Verfed  Sine  of  the  fame  Arc.  Prom  whence  it  follows 
by  Prop ,  3.  and  î.  Chap*  4.  that  if  from  double  the  Loga^ 

rithm 
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rithm  of  the  Sine  of  half  the  propos’d  Arc,  you  always 
fubftradt  this  number  9.6989700,  which  is  the  Logarithm 
Sine  of  an  Arc  of  30  degrees,  you  will  have  the  Logarithm 
of  the  Verfed  Sine  of  the  propos’d  Arc. 

As  if  an  Arc  of  25  degrees  be  propos’d,  its  half  is 
j2°.  30'.  The  Logarithm  Sine  of  this  half  is  9.3353368? 
whofc  double  is  18.6706736,^:001  which  fubftra&ing  the  Lo¬ 
garithm  9.6989700,  the  remainder  8.97170361s  the  Loga¬ 
rithm  ^of  the  Verfed  Sine  of  the  propos’d  Arc  25  degrees^. 

PRROBLEM  IX. 

To  find  the  Logarithm  cf  a  given  Fra&ion • 

IT 7  E  have  obferv’d  in  the  beginning  of  this  Chapter, 
TV  that  the  Logarithm  of  a  Fra&ion,  which  is  lefs  than 
an  Unit,  whofe  Logarithm  is  o,  is  a  Negative  number,  which 
by  Frob,  ^.Chaf,  4.  is  equal  to  the  difference  of  the  Loga¬ 
rithms  of  the  Numerator  and  Denominator  of  the  propos’d 
Fra&ion.  Thus  the  Logarithm  of  this  Fra&ion  ^  is  —  0.1 
249388, and  the  Logarithm  of  Ty~  is  —0.3647278.  So  of 
the  reft.  -  ■ 

problem  x. 

To  find  the  Logarithm  of  a  Whole  number  and  a  FraBion. 

TO  refolve  this  Problem,  reduce  the  given  Whole  num- 
ber  with  its  Fra&ion,  into  an  improper  Fra&ion,  whole 
Logarithm  being  found  by  FrobL  9.  will  be  that  requir’d, 
but  it  will  be  Affirmative  becaufe  the  improper  Fra&ion  is 
greater  than  a  Unit.  Thus  the  Logarithm  of  or  of 
is  0.7633277,  and  the  Logarithm  of  25^  or  of  jS 
1.4107772.  So  of  the  reft® 

problem  XL 

To  find  the  Number  that  belongs  to  a  given  Logarithm . 

FIrft,  if  the  given  Logarithm  is  lefs  than  the  laft  and 
greateft  Logarithm  4.0000000  in  the  fécond  Table, 
which  is  the  Logarithm  of  10000  it  may  be  always  found 
in  this  Table,  or  atleaft  that  which  comes  neareft  it,  and 
oppofite  to  it  on  the  left  hand  you  have  the  neareft  whole 
Slumber  that  belongs  to  it»  But  to  have  this  number  ac- 
i,H  *  '  '  '  7  '  '  "  curatey, 
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curateljq  when  the  given  Logarithm  is  not  found  exa&ly  in 
the  Table,  do  thus 

To  find,  for  example,  what  number  this  Logarithm  3.9 
531250  belongs  to,  which  is  lefs  than  4.0000000,  feek  this 
Logarithm  in  the  fécond  Table,  and  becaufe  tis  not  found 
there  e.xa&ly,  take  the  Logarithm  3.9530828»  which  is  the 
next  lefs,  to  which  there  anfwers  on  the  left  band  this  turn** 
ber  8976»  fothat  the  propos’d  Logarithm  3*9531250  belongs 
to  8976,  and  to  fomething  more,  which  can  be  but  a 
Fra&ion,  and  is  found  thus. 

If  you  wou’d  that  the  Denominator  of  the  Fraction  re® 
quir’d,  ftiou’d  be,  for  Example  100,  fo  that  the  Unit  or 
Integer  is  divided  into  100  equal  parts»  to  find  the  Nume¬ 
rator  ,  fubftraét  from  the  propos’d  Logarithm  3.9531250, 
the  next  lefs  Logarithm  3.9530828,  of  897b,  and  you 
haVe  the  excefs  422  of  the  propos’d  Logarithm  above  the 
Logarithm  of  8976»  Subftraét  alfo  the  fame  lefs  Loga® 
ritbm  3,9530828  from  the  Logarithm  immediately  follow® 
Ing  3,9531312  of  8977,  and  you  have  the  excefs  4  §4a 
which  anfwers  to  Unity,  or  to  100  parts,  becaufe  ’tis  the 
difference  of  the  Logarithms  of  the  numbers  8976,  8977. 
Wherefore  to  find  in  proportion  what  fhou’d  give  the  excefs 
422  of  the  proposed  Logarithm  above  the  Logarithm  of 
8976^  fay  by  the  direct  Rule  of  Three  if  the  excefs  484 
gives  soo  parts,  how  much  will  the  excefs  422  give  ?  you 
will  find  87  parts  for  the  Numerator  of  the  Fraction  re¬ 
quir’d,  which  confequently  will  be  So  that  the  pro¬ 
pos’d  Logarithm  3*9531250  is  the  Logarithm  of  897 6r%7~ 
pretty  near* 

I  faid  pretty  near,  becaufe  this  Method  is  not  Geome¬ 
trically  true,  but  it  will  have  no  fenfible  defeat  when  the 
given  Logarithm  is  found  between  thofe  of  1000  and 
soooo,  where  the  differences  arc  almoft  proportionals  to  thofe 
of  their  numbers.  Wherefore  when  the  given  Logarithm 
is  lefs  than  that  of  1000,  to  find  more  exactly  what  num¬ 
ber  it  belongs  to,  augment  the  Logarithm  by  what  num¬ 
ber  you  will,  provided  the  Sum  may  be  found  between  the 
Logarithms  of  1000  and  10000,  and  having  found  as  was 
juft  now  taught,  to  what  number  this  Logarithm  belong^ 
divide  this  number  fo  found  by  that  whole  Logarithm  was 
added  to  the  propos’d  one,  becaufe  Addition  of’  Logarithms 
is  Multiplication  of  Abfolute  numbers,  by  Trop  4.  Chap.  4. 
and  you  have  the  number  requir’d,  with  its  Fra&ion,  as 
exa&  as  poffible. 

Thus  to  find  what  number  this  Logarithm  s. 82 4 3 945 
belongs  to,  which  is  too  little,  add  to  it  this  Logarithm 
Ctooooooo;  which  belongs  to  the  number  100,  and  you  will 
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have  this  other  Logarithm  3.8243945,  which  belongs  to  this 
number  6674-7—0»  this  being  divided  by  100,  which  is  the 
number  whofe  Logarithm  was  added  to  the  given  Loga¬ 
rithm,  you  will  have  66y%±4->  for  the  number  which  be¬ 
longs  to  thepropos’d  Logarithm  1.8243945. 

Secondly  if  the  given  Logarithm  is  greater  than  the  laft 
Logarithm  4.0000000  of  the  fécond  Table,  as  is  4.5524118s 
and  you  wou’d  find  to  what  number  this  Logarithm  belongs, 
which  cannot  be  found  in  the  laft  Table,  becaufe  ’tis  too 
great,  diminifh  it  by  the  Logarithm  of  the  leaft  number 
you  can,  fo  that  the  remainder  may  be  found  in  the  fé¬ 
cond  Table,  as  by  this  Logarithm,  0.6020600,  which  belongs 
to  the  number  4,  and  there  will  remain  this  other  Loga¬ 
rithm  3.9503518,  which  belongs  to  the  number  89197V— 
this  being  multiplied  by  the  number  4  whofe  Logarithm 
was  fubftraéted  from  the  propos’d  one,  becauie  Subftra&ion 
of  Logarithms  is  Divifion  in  common  numbers  by  Prof. 
Chap.  4.  you  will  have  35678^  the  number  which  belongs 
to  the  propos'd  Logarithm  4.5524118.  * 

PROBLEM  XII. 

To  find  the  Sine ,  Tangent ,  or  Secant  of  a  given  Arc  or  Angle 
in  Degrees,  Minutes ,  and  Seconds. 

TO  find,  for  example,  the  Sine  of  an  Arc  or  Angle  of 
40  degrees,  32  Minutes,  and  22  Seconds,  you  will  find 
in  the  firft  Table  that  the  Sin$  of  40  degrees  and  32  minutes 
is  6498903,  to  which  fomeihing  ought  to  be  added  becaufe 
of  the  22  Seconds  over  and  above  :  and  to  find  what  fhou’d  be 
added  to  it,  fubftrad  it  from  the  Sine  immediately  following 
6501114,  and  you  have  their  difference  22u,  which  an- 
fwers  to  a  Minute,  or  60  Seconds.  Wherefore  fay  by  the 
dire&  Rule  of  Three,  if  60  Seconds  give  22 11  for  the  ex- 
cefs  of  the  Sine  of  40°.  33"-  above  the  Sine  of  400.  32',  how 
much  will  22  Second  give  ?  and  you  will  find  81 1  for 
the  excefs  of  the  Sine  of  40°.  32'.  22",  above  the  Sine  of 
40°.  32^,  if  then  you  add  this  cxcefs  81 1  to  the  Sine  649 
8903  of  40°.  32',  you  will  have  6499714  for  the  Sine  of 
the  given  Arc  40°.  32^.  22". 

You  will  find  in  the  fame  manner  the  Logarithm  Sine 
of  a  given  Arc  or  Angle  in  Degrees,  Minutes,  and  Seconds^ 
as  alfo  the  Tangents  and  Secants,  either  in  Abfolute  nurrù 
bers,  or  in  Logarithms,  tho*  not  fo  exa<5t  as  the  Sines,  be- 
saufc  their  differences  are  more  unequal* 
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PROBLEM  XIII. 

To  find  the  Degrees t  Minutes,  and  Seconds  that  belong  to  0 
given  Sine ,  Tangent  or  Secant. 

TO  find  what  Angle,  or  Arc  belongs,  for  example,  to 
this  Sine  6297824  3  feek  this  Sine  in  the  firft  Table,  and 
firice  ’tis  not  found  exactly  there,  take  the  next  lefs  6297 
724,  which  anfwers  to  an  Arc  of  390.  2'.  So  that  the  given 
Sine  6297824  belongs  to  an  Arc  or  Angle  of  390.  2'.  and 
fome  Seconds  more,  which  may  be  found  thus. 

Subftraft  this  lefs  Sine  6297724  from  its  following  629 
9983,  which  belongs  to  an  Ar t  of  39V  3'*  and  you  have 
their  difference  2259,  which  anfwers  to  a  Minute  or  60 
Seconds,  fubftraft  it  alfo  from  the  propos’d  Sine  6297824, 
and  you  have  their  difference  100,  and  fay  by  the  Direft 
üuleof  Three,  if  the  exccfs  2259  the  Sine  of  39°-  3% 
above  the  Sine  of‘390.  2'.  give  60  Seconds,  how  much  will 
the  exccfs  100,  of  the  propos’d  Sine  give  above  the  fame 
Sine  of  390*  2'?  and  you  will  find  2  Seconds  for  the  over¬ 
plus  requir’d  ;  fo  that  the  given  Sine  6297824  belongs  to 
Arc  of  39.  2'.  2", 

You  will  find  in  the  fame  manner  the  Pegrees,  Minutes 
and  Seconds  belonging  to  a  Logarithm  Sine  ;  and  it  is  eafié 
to  conceive  that  this  Method  may  be  alfo  applied  to  Tan* 
gents  and  Secants,  tho*  there  the  Seconds  cannot  be  had  fo 
exactly,  becaufe  their  differences  arc  mote  unequal. 

PROBLEM  XIV. 

To  find  the  Logarithm  of  the  difference  of  two  given  Square 

Numbers . 

BEeaufe  the  difference  of  two  fquare  numbers  is  equal  to 
the  Froduft  under  the  Sum  and  the  difference  of ,  their 
fides,  by  5.2,  it  follows  by  Prop •  4.  Chap .  4.  that  if  you  add 
the  Logarithms  of  this  Sum  and  difference,  you  will  have 
the  Logarithm  of  the  difference  of  the  two  given  Squares. 

Thus  if  thefe  two  fquare  numbers  65536,  20736,  be  pro* 
pos’d,  whofe  Sides  arc  256144,  their  Sum  is  400,  and  dif¬ 
ference  112,  whofe  .  Logarithms  are  2.6020600,  2.0492180; 
£he  Sum  4.6512780  of  thefe  two  Logarithms  will  be  the 
jLogaritfim  of  the  difference  44800  of  the  two  given  Squares. 
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RECTILINEAL 


Trigonometry. 

REftilined  Trigonometry  teaches  the  manner  of  com¬ 
puting  the  parts  ot  a  Re&ilineal  Triangle,  by 
means  of  the  two  following  Tables,  as  you  will 
fee  after  we  have  explain’d  and  demonttrated  in 
the  following  Chapter  fotne  Theorems  ferveing  for 
the  Demonftration  of  the  Pra&ices  we  fhall  teach  in  the  fé¬ 
cond  Chapter,  where  we  treat  of  Right-angled  Triangles, 
and  in  the  third  Chapter  of  Oblique  angled  Triangles, 


CHAP,  i. 

Of  THEOREMS. 

TO  render  the  pra&ice  of  Re&ilineal  Trigonometry 
more  eafy,  we  have  thought  fit  to  feparate  the  Theo¬ 
ry  from  the  Practice?  by  making  a  particular  Chapter  of 
Theorems  which  arè  necefifary  for  the  Demonftration  of 
thfe  Practice,  which  we  ftiaO  find  without  Trouble  in  the 
two  other  Chapters, 
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THEOREM  I. 

In  a  right  tingled  Triangle^  the  Ratio  of  one  Side  io  the  other * 
is  equal  to  that  of  the  Radius ,  to-  the ,  Tangent  of  the  Angle 
oppojite  to  this  other  Side. 

I  Say  that  if  the  Triangle  ABC  is  right-angled  in  A,  the 
Side  A3,  for  example,  is  to  the  Side  AC,  as  the  Radi¬ 
us  is  to  the  Tangent  of  the  Angle  B,  oppofite  to  the  fide 
AC. 

DEMONSTRATION, 

If  from  the  Angle  B  as  Centre,  you  deferibe  with  any 
extent  BD  for  Radius,  the  Arc  DE,  which  will  be  the 
imeafure  of  the  Angle  B>  and  that  from  the  point  D,  you 
draw  the  right  line  DF  perpendicular  to  the  Radius  BD* 
this  perpendicular  DF  will  be  the  Tangent  of  the  Angle 
B,  or  of  the  Arc  DE  which  meafures  it,  and  the  right-an- 
g’ed  Triangle  BDF  will  be  equiangled  to  the  right-angled 
Triangle  B  AC,  by  32.  1.  Wherefore  by  4.  6.  the  Side  AB 
will  be  to  the  Side  AC,  as  the  Radius  ED  to  the  TangenÊ 
DF.  Which  was  to  be  demonfir ated. 

SCHOLIUM. 

It  will  appear  in  the  fame  manner,  that  the  Side  AC 
is  to  the  Side  A3,  as  the  Radius  is  to  the  Tangent  of  the 
Angle  oppofite  to  the  Side  AB,  namely  by  deferibing 
from  this  Angle  C  an  Arc  of  a  Circle,  as  was  done  from 
she  Angle  B. 

COROLLARY. 

It  follows  from  this  Propofition  that  if  in  the  right-angled 
Triangle  ABC,  each  of  the  two  (ides  AB,  AC  be  given,  ei¬ 
ther  of  the  two  acute  Angles  C,  B  may  be  found  j  and  if  in 
she  fame  right-angled  Triangle  ABC,  befides  th®  angles,  one 
fide,  as  AB,  be  given,  the  other  fide  AC  may  be  found. 

THEOREM  IL  ' 

h  a  right-angled  Triangle ,  the  Ratio  of  one  of  the  Legs  to  the 
Hyyotemfe ,  is  equal  to  that  of  the  Radius^  to  the  Secant  of  the 
Angle  adjacent  to  this  Leg. 


Plate  2. 
Fig.  22. 


ÏT7E  call,  that  an  Angle  adjacent  to  a  Side ,  in  any  Trian- 
11  gîe  whatfoever,  which  is  form’d  by  this  and  another 

fide* 
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fide.  This  being  fuppos’d,  I  fay  that  if  the  Triangle  ABC  PBte  2; 

is  right  angled  in  A,  the  fide  ÀB  is  to  the  Hypotenufe  22° 

BC,  as  the  Radius  is -to  the  kcant  of  the  angle  B,  adj  i- 

cent  to  the  fide  AB. 
ô 

DEMONSTRATION, 

By  making  a  contention  like  the  preceding,  it  will  ap¬ 
pear  that  the  line  BP  is  the  Secant  of  the  Angle  B,  or  of 
the  Arc  DE,  which  mèafures  it,  with  refpefl:  to  the  Radius 
j3D  and  in  the  two  fimilar  right-angled  Triangles  A  BCS 
DBF,  the  fide  A  B  is  to  the  Hypotenufe  BC,  as  the  Ra¬ 
dius  BD  to  the  Secant  BF.  Which  teas  to  be  demon ftr at ed. 

SCHOLIUM. 

0 

It  will  appear  in  the  fame  manner  that  the  fide  AC  is  to 
the  fame  Hypotenufe  BC,  as  the  Radius  to  the  Secant  of 
the  Angle  C,  adjacent  to  the  fide  AC,  namely  by  defers» 
bing  an  Arc  from  the  angular  point  C,  as  was  done  from 
the  angular  point  B, 

v  CO HOLLAR  Y. 

0 

It  follows  from  this  Theorem,  that  if  in  the  right  angled 
Triangle  ÂBC,  the  Hypotenufe  BC,  and  one  of  the  two 
fides  AB,  AC,  be  known,  each  of  the  two  acute  Angles 
B,  C,  may  be  found  3  and  that  if  in  the  right  angled  Tri¬ 
angle  ABC,  befides  the  Angles,  the  Hypotenufe  BC  be 
given,  either  of  the  two  (ides  AS,  AC  may  be  found  or 
if  befides  the  angles  one  of  the  two  fides  AB,  AG,  hi 
known ,  the  Hypotenufe  BC  may  be  found. 

THEOREM  lit 

®  \. 

In  a  right  angled  Triangle ,  the  Hffotenufe  is  to  one  of  the  two 
Legs^-as  the  Radius  is  to  the  Sine  of  tbç  Angle  cfcofite  to 
that  Leg. 

T  Say,  that  if  the  Triangle  ABC  be  right  angled  in  it,  Fig.  22* 

,  the  Hypotenufe  BC  is  to  the  Leg  AC,  as  the  Radius  is 
ro  the  Sine  of  the  Angle  B,  oppofixe  to  this  Leg  AC« 

l  ?  -  ®  fij 
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demonstration. 

If  from  the  angular  point  B,  as  Centre,  with  any  diftance 
BD,the  Arc  DE  be  deferib’d,  and  if  from  the  pointeE  the  right 
line  EG  be  drawn,  perpendicular  to  the  Radius  BD,  this  per- 
perpendicular  EG  will  be  the  Sine  of  the  Angle  B,  or  of 
the  Arc  DE  which  meafures  it,  and  the  right  angled  Tri¬ 
angle  ABC  will  be  equiangular  with  the  right  angled  Tri¬ 
angle  G  BE  by  32.  i.  becaufe  of  the  common  Angle  B  ; 
Wherefore  by  4,  6.  the  Hypotenufe  BC  will  be  to  the  Leg 
AC,  as  the  Radius  BE  is  to  the  Sine  EG*  Which  was  to 
he  detnonft rated» 

* 

SCHOLIUM. 

0 

It  will  appear  in  the  fame  manner,  that  the  fame  Hypo¬ 
tenufe  BC  is  to  the  fide  AB  as  the  Radius  is  to  the  Sine 
of  the  Angle  C  oppofite  to  the  fide  AB,  namely  by  deferi- 
bing  an  Arc  from  the  angular  point  C,  as  was  done  from  the 
angular  point  B.  From  whence  we  may  cafily  conclude, 
that  the  Radius  being  the  Sine  of  the  right  angle  A,  which  is 
oppofite  to  the  Hypotenufe  BC,  the  three  Lines  or  Sides  of  a 
right  angled  Triangle  ,  are  frofortional  to  the  Sines  of  their 
ofpofite  Angles*  This  is  alfo  true  in  an  Oblique  angled  Tri¬ 
angle,  as  will  be  (hewn  in  the  following  Theorem» 

corollary* 

It  follows  from  this  Theorem,  that  if  in  a  right  angled 
-Triangle  the  Angles  and  a  Leg  be  known,  the  other  Leg 
snd  the  Hypotenufe  may  be  found  ;  or  if  the  Angles  and  the 
Hypotenufe  be  known,  either  of  the  two  other  Legs  may 
be  found  j  or  again,  if  the  Hypotenufe  and  one  Leg  be 
known?  each  of  the  two  acute  angles  may  be  found. 


THEOREM  IV.  '  v 

In  every  right  lined  Triangle ,  the  Sines  of  the  Angles  an  fro» 
fortional  to  their  offofite  Sides • 

r  Say,  that  in  the  right  lined  Triangle  ABC,  whether 
^  right  angled  or  oblique  angled,  the  Sine  of  the  angle  A 
is  tç  its  oppofite  fide  BC,  ag  the  fine  of  the  angle  B  is  to 
Its  oppofite  fide  AC. 

I)  Eg 
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DEMONSTRATION, 

If  from  the  angle  C  the  line  CD  be  drawn,  perpendicu¬ 
lar  to  the  oppofite  fide  AS,  which  is  call'd  Bafis  with  re- 
fpc&  to  this  perpendicular,  it  will  appear  by  the  preceding 
Theorem ,  that  in  the  right  angled  Triangle  A  DC,  the  Sine 
of  the  angle  A  is  to  its  oppofite  fide  CD?  as  the  Sinç  of 
the  right  angle  D,  or  the  Radius,  is  to  the  Hypo  tenu  fe 
AC  ;  and  that  in  the  right  angled  Triangle  CDB,  the  fide 
CD  is  to  the  Sine  of  its  oppofite  angle  B,  as  the  Hypo» 
tenufe  BC  is  to  the  Radius  :  From  whence  it  follows^ 
ex  xcyuQ  perturhata^  that  the  Sine  of  the  angle  A  is  to  the 
Sine  of  the  angle  B,  as  the  fide  BC  is  to  the  fide  AC  ^ 
and  by  alternation ,  the  Sine  of  the  angle  A  is  to  the  fide 
BC,  as  the  Sine  of  the  angle  B  is  to  the  fide  AC*  Which 
was  to  be  demonjlrated.  • 

.  SCHOLIUM. 

ÎC  will  appear  in  the  fame  manner,  that  the  Sine  of  the 
angle  A  is  to  its  oppofite  fide  BC,  as  the  Sine  of  the  an» 
glc  C  is  to  its  oppofite  fide  AB  ;  and  that  the  Sine  of 
the  angle  B  is  to  its  oppofite  fide  AC  as  the  Sine  of  the 
angle  C  is  to  its  oppofite  fide  AB,  namely  by  letting  fall 
from  one  of  the  two  other  angles  A,  B,  a  perpendicular  on 
its  oppofite  fide,  without  minding  whether  this  perpendi¬ 
cular  falls  within  or  without  the  Triangle,  becauîe  the  De- 
monftration  will  be  always  the  fame, 

COROLLARY*  ' 

It  follows  from  this  Theorem ,  that  if  in  the  Triangle 
ABC,  befides  the  Angles,  a  fide  be  known,  as  AB5  either 
of  the  two  other  fides  AC,  BC,  may  be  found  •,  and  if  two 
fides,  as  AB,  BC,  and  one  of  their  oppofite  Angles  A?  C,  as 
A,  be  known,  the  other  angle  C  maybe  found9  tho2  you,sil 
meet  with  an  ambiguity,  becaufe  this  angle  C  may  be  acutg 
and  obtufe,  as  yoifll  fee  in  the  following  Theorem, 


L  3  THEO* 
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Plate  2* 
fig- 
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THEOREM  V, 

Two  Triangles  may  be  different ,  tho'  there  be  two  Sides  in  each 
refpe  [lively  equal,  and  an  Angle  oppofite  to  one  and  tbs  fame: 
Side  equal , 

Blate  2.  T"*Rom  the  extremity  A  of  the  line  AB,  thro5  any  point 
H*  x  C  in  that  line,  defcribe  the  arc  CDEF,  and  draw  from 
the  other  extremity  B  the  right  line  BE,  cutting  the 
Circumference  CDEF,  in  two  points  as  D,  E,  thro’  which 
to  the  Centre  A,  draw  the  two  equal  lines  AD,  AE,  and 
you  have  two  different  Triangles  aDB,  ÂEB,  where  the 
fide  AD  is  equal  to  the  fide  AE,  and  the  fide  AB,  com¬ 
mon,  as  alfo  the  angle  B  common,  which  is  oppofite  to 
the  two  equal  fides  AD,  AE,  Which  was  to  be  demonftrated » 

scholium. 

•f  o 

It  is  evident,  becaufe  of  the  Ifofceles  Triangle  DAE’ 
that  the  angle  £  of  the  Triangle  AEB  is  acute,  and  that  the 
angle  D  of  the  Triangle  ADB  is  obtufe;  fo  that  when  the 
two  fides  aB,  AE,  or  AD,  and  the  angle  B  oppofite  to  the 
given  fide  AE,  or  AD,  are  given,  to  find  the  other  angle 
E,  or  D,  oppofite  to  the  other  given  fide  AB,  you  flioukl 
know  the  fpeci.es  of  this  angle,  fince  it  may  be  acute  or  ob~ 
tufe,  the  fame  given  things  remaining.  There  is  only  this 
ambiguity  in  Right  lined  Triangles,  but  there  will  happen 
many  others  in  Spherical  Triangles,  as  you  will  fee  in  the 
third  Book* 

theorem  vi. 

The  jum  of  the  two  unequal  fides  of  a  Triangle  that  is  npt  equb 
lateral ,  is  to  their  difference ,  as  the  Tangent  of  half  the  fum 
of  the  two  Angles  oppofite  to  thefe  two  unequal  fides ,  is  tQ, 
the  Tangent  of  half  the  difference  of  the  fame  Angles* 

çtqje  3*  T  that  of  the  two  unequal  fides  AC,  BC,  of  the  Tri» 
Tig.  2 7.  '  angle  ABC,  their  fum  is  to  their  difference,  as  the  Tan- 

K  .  gent  of  half  the  fum  of  the  angles  A,  B,  oppofite  to  thefa 
two  fides,  is  to  the  Tangent  of  half  the  difference  of  the 
fame  angles  h->  B, 

R  B« 
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PREPARATION. 


From  the  angle  C,  included  by  the  two  fides  AC,  BC* 
now  concern’d,  thro’  one  of  the  other  angular  points,  as  fup- 
pofe  B,  deferibe  the  Circumference  of  a  Circle  EBDH. 
Produce  one  of  the  two  fides  A C3  BC-  as  AC,  both  ways, 
meeting  the  Circumference  of  the  Circle  in  the  points  D,  E, 
and  join  the  right  lines  BD,  BE,  which  will  be  perpendicu¬ 
lar  to  each  other  by  31.  3.  and  then  it  will  eafily  appear 
that  AD  is  the  Fum  oF  the  fides  AC,  BC..  becaufe  of  the 
two  equal  lines  BC,  CD,  and  that  AE  is  the  difference  of 
the  lame  fides  AC,  BC,  becaufe  of  the  two  equal  lines 
BC,  CE.  Draw  again  from  the  point  E  the  right  line 
EF  parallel  to  the  right  line  BD?  and  consequently  per¬ 
pendicular  to  the  line  BE  by  29.  1.  which  line  EF  meets 
the  third  fide  AB  produc’d  in  F.  Deferibe  again  from  the 
point  E  thro’  the  point  B,  the  arc  BG,  which  by  16  3*  is 
touch’d  in  B  by  the  right  line  BD,  which  confequently  will 
be  the  Tangent  of  this  arc  BG,  or  of  the  angle  BED* 
which  it  meafures,  with  refpeéf  to  the  Radius  EB  :  and  from 
the  point  B  thro’  the  point  E,  deferibe  the  arc  EÏ,  which  bf 
16.  3.  will  be  touch’d  in  E  by  the  right  line  EF,  which 
confequently  will  be  the  Tangent  of  the  arc  El,,  or  of  the 
the  angle  ABE,  which  it  meafures  j  and  then  by  32.  i. 
the  angle  BCD  is  the  fum  of  the  twm  angles  A,  B,  and  by 
2o.  3.  the  angle  BED  is  half  this  fum,  from  whence  it  fol¬ 
lows  that  the  line  BD  is  the  Tangent  of  half  the  fum  of 
the  angles  A,  B,  with  refpeff  to  the  Radius  EB.  Alfo 
by  32.  1.  the  angle  A  exceeds  the  angle  BED  by  the  lictle 
angle  ABE,  and  the  angle  B  is  exceeded  by  the  fame  angle 
BED,  or  EBC  its  equal  by  5.  1.  by  the  fame  little  angle 
ABE,  and  confequently  this  little  angle  ABE  is  half  the  dif¬ 
ference  of  the  two  angles  A,  B,  and  Fo  the  Tangent  of 
half  their  difference  is  EF.  I  Fay  then  that  the  fum  of 
the  fides  AD  is  to  their  difference  AE,  as  the  Tangent  BD 
of  half  the  fum  of  the  angles,  is  to  the  Tangent  EF  of  half 
their  difference. 


Plate  3» 
ï-ig.  -7*. 


DEMONS  R  A-  T  I  O  N, 

Since  the  two  lines  BD,  EF,  are  parallel,  by  Confir*  the. 
two  alternate  angles  BDE,  DEF,  will  be  equal  by  29.  ,1. 
and  fince  the  two  vertical  and  oppofite  angles  BAD,  EAF, 
are  alfo  equal  to  each  other  by  15.  1.  it  follows  by  32.  1. 
that  the  two  Triangles  ABD,  AEF,  are  equiangular,  and 
by  4.6.  the  Four  lines  AD,  AE,  BD,  EF,  are  proportionals. 
Which  was  to  be  demonfir ated. 

L  4  - 


COR  O-  L- 
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corollary. 

Plate  3,  It  Follows  from  this  Propofition,  that  if  in  the  Trîahgî©^ 
rig.  27,  ABC,  the  two  fides  AC,  BC,  are  known,  and  the  com» 
pris’d  angle  C,  each  of  the  two  other  angles  A,  B,  may  be 
found  ;  for  half  their  fum  BED  may  be  known,  and  con» 
fequently  half  their  difference  ABE,  which  being  added  to 
bait  the  fum  BED,  you  will  have  the  greateft  angle  A, 
and  being  fubftra<fted  from  the  fame  half  BED,  or  EBG^ 
there  will  remain  the  Jeaft  angle  B9  .  ' 


THEOREM  VII. 

o 

If  in  a  Triangle  that  is  not  equilateral,  from  the  greatefi  Angle  a 
Perpendicular  be  let  fall  on  the  Bafe ,  dividing  it  into  tpo 
unequal  Segments ,  this  Bafe  mil  have  the  fame  Ratio  to  the 
fum  of  the  two  other  Sides3  as  their  'difference  has  to  the 
difference  of  the  Segments . 

y  Say,  that  if  from  the  greateft  angle  G  of  the  Triangle  ABC9 
*  whofe  two  fides  AC,  BC  are  unequal,  the  perpendicular 
CF  be  let  fall  on  the  bafe  AB,  dividing  it  into  two  un¬ 
equal  fegments  AF,  BF  ;  the  bafe  AB  has  the  fame  Ratio 
to  the  fum  '  of  the  two  other  fides  AC,  BG,  as  their  dif¬ 
ference  has  to  the  difference  of  the  fegments  AFS  BF® 

'PREPARAT  ION, 

From  the  angle  C,  with  one  of  the  two  fides  AC,  BC§ 
as  fuppofe  the  greateft  BC,  deferibe  the  Circumference  of  3 
Circle  BEGHD,  and  produce  the  other  fide  AC,  and  th© 
bafe  AB,  to  meet  the  Circumference  of  the  Circle  in  the 
points  D,  E,  G,  and  AD  is  the  fum  of  the  fides  AC,  BC* 
becaufe  of  the  equal  lines  BC,  CD  ;  AE  the  difference  of 
the  fame  fides  AC,  BC,  becaufe  of  the  equal  lines  BC,  CE| 
and  AG  the  difference  of  the  fegments  AF,  BF,  becaufe 
'of  the  equal  lines  FG,  FBS  by  3.  3=,  I  fay  then,  that  the 
bafe  AB  is  to  the  fum  of  the  fides  AD,  as  their  difference 
*  AE  Is  to  the  difference  AG  of  the  fegments® 


DE- 

i  i 


Chap.  II.  Of  Reiïilîned  Trigonometry. 

/  •  )  s  '1 

DEMONSTRATION. 

\ 

Since  the  Re&angle  under  the  lines  AB,  AG,  is  equal  to 
the  Re&angle  of  the  lines  AD*  AE,  by  3 5*  3-  it  follows  by 
14»  6.  that  the  four  lines  AB,  AD,  ÀE,  AG>  arc  propor¬ 
tionals.  Which  was  to  be  demonjlrated.  - 

SCHOLIU  M. 

It  is  not  abfolutely  neceffary  that  the  perpendicular  CE 
fliould  fall  from  the  greateft  Angle,  this  being  here  fuppos’d^ 
only  that  it  might  fall  within  the  Triangle,  bccaufe  other- 
wife  it  might  fall  without,  which  wou3d  alter  the  Théo» 
©rem» 

4 

•  COROLLARY. 

It  follows  from  this  Theorem ,  that  if  in  the  Triangle 
’ABC,  the  three  fides  be  known,  the  Segments  AF,  BF  may  . 
be  known,  becaufe  their  difference  AG  may  be  found,  which 
being  added  to  the  Bafc  AB,  will  giveBG,  whofe  half  is 
the  greateft  Segment,  BF, 


CHAR  II. 

Of  the  Calculation  of  Right-angled  Triangles . 

WE  begin  the  Praâîce  with  Rightangled  Triangles, 
whofeTheory,as  alfo  theComputation  is  more  eafy 
fince  here  the  Radius  is  always  concern’d,  which  fa¬ 
cilitates  the  Multiplication  and  Divifion,  when  it  is  to  be  done 
by  the  Radius,  which  we  will  fuppofe  only  of  100000  parts;  In 
all  our  Examples  we  (hall  make  ufç  of  the  fame  right-angled 
Triangle,  as  ABC,  whofe  fides  are  of  as  many  Feet,  and 
the  Angles  of  as  many  degrees  as  are  fignified  in  the  Fi¬ 
gure,  and  according  to  the  different  Cafes  in  each  Problem,  we 
feek  for  the  Angles  and  Sides  of  the  fame  Triangle,  as  if 
we  knew  them  not,  which  will  ferve  for  proof,  when  they 
gre  found  fuch  as  they  fhou‘d  be. 


flatte  2; 
Fig.  26» 


PROBLEM  I. 


The  two  Legs  of  a  right-angled  Triangle  being  given,  to  find 

the  Acute  Angles, 

1  V  the  Side  A.B  of  the-  Triangle  ABC  right-angled  in  A9 
I  is  1 06  Feet,  and  the  other  fide  AC5  77,  and  you  wouM 
find  the  Acute  angle  B,  adjacent  to  the  given  Side  A B,  make 
by  Theor»  I»  this  Analogy, 


As  the  adjacent  Side  AS  K  6 

To  the  oppojtie'  Side  AC  77 

So-  is  the  Radius  1 00000 

To  a  fourth  number  ,  72641, 


which  being  the  Tangent  of  the  Angle  B,  feek  for  it  in  the 
Column  of  Tangents,  and  taking  the  nearciT  you  will  find  pre* 
'  cifely  36  degrees,  for  the  Angle  B  requir’d  ;  whofe  Comple¬ 
ment  is  found  oppoGte  to  it  in  the  other  page,  namely  54  de¬ 
grees  for  the  value  of  the  other  Acute  Angle  C,  adjacent  to 
she  given  fide  AC,  which  may  be  alio  found  by  this  Analogy^ 


As  the  adjacent^  Side  AC  77 

To  the  cppofite  Side  AB  106 

So  is  the  Radius  100000 

To  the  Tangent  of  the  Angle  Qa  337661 


to  which  there  anfwers  in  the  firft  Table  about  ^4  degrees 
far  the  angle  C,  whofe  Complement  36  degrees,  is  found  op- 
pofite  to  it  in  the  other  page,  for  the  other  angle  B.  Thus 
*tis  indifferent  which  of  the  two  acute  Angles  B,  C,  you  find, 
becaufe  one  being  given,  the  other  which  is  its  Complement. 
by  32.  1.  is  aho  given  ;  but  for  pra&ice,  it  is  better  to  find 
the  leaf!  angle,  becaufe  its  Tangent  is  not  fo  great,  and  f© 
the  Divifion  necefiary  in  the  operation  is  fooner  donej  bufe 
to  avoid  this  Divifion,  ufe  the  Logarithms  thus. 

Since  the  preceding  analogy  we  work’d  by  common  numbers, 
be  multiplying  the  fécond  term  106  by  the  third  iooouo* 
and  dividing  the  Produit  10600000  by  the  firft  77 ,  to  have 
the  fourth  proportional  337661  ;  but  to  work  by  Logarithms, 
add  together  the  Logarithms  of  the  fécond  and  third,  and 
fubftrad  from  their  Sum  the  Logarithm  of  the  firft,  and 
the  remainder  will  be  the  Logarithm  of  the  fourth,  which 
remainder  being  looks  for  among  the  Logarithm  Tangents, 


v 
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Vulgar  Numbers . 


logarithms. 


AC 


77  1.8864907 


AB  106  2.0253059 

Radius  1  ocoocoocoo  xo.ooooooo 


12.0253059  Sum, 

— - - 

Log,  Tang.  540.  =  LC,  10.1388152  Remainder, 

its  niglocQ:,  -will  give,  as  before,  54  Degrees  For  the  quantity 
pf  the  angle  C. 

We  {hall  give  no  more  examples  in  Logarithms  in  this 
Chapter,  becaufe  in  the  Computation  of  Right  angled  Tri¬ 
angles,  his  as  foon  done  by  vulgar  numbers,  becaule  of  the 
Radius,  which  being  always  concern’d  in  the  Calculation,  very 
much  (hortens  the  Operations.  .  But  the  Logarithms  are  of 
great  ufe  in  Oblique  argled  Triangles,  efpecially  in  Spherical 
Trigonometry. 

;;  PROBLE  M  II 

The  Hypotenufe  and  a  leg  being  given,  to  find  the 

Acute  Angles - 


IF  the  fide  AB  of  the  Triangle  ABC,  right  angled  in  A, 
is  io6  Feet-,  and  the  Hypotenufe  BC  131,  you  may 
find" the  angle  B  adjacent  to  the  given  fide  AB,  by  ma¬ 
king  by  The  or,  2.  this  analogy. 


As  the  Side  AB  jq5 

To  the  Hypotenufe  T.C 

So  is  the  Radius  100000 

To  a  fourth  Number  •  '  123585 


which  being  the  Secant  of  the  angle  B,  and  lookt  for 
among  the  Secants,  Vou  will  find  the  nigheii  to  anfwer 
350,  59'.  for  the  angle  B,  whofe  Complement  540.  1'.  is 
found  oppefite  to  it  in  the  other  page,  for  the  other  angle 
C,  which  may  be  alfo  found  by  making  by  Theor.  3. 
this  other  analogy. 

As  the  Bypctenufe  BC  131 

To  the  Side  AB  10 6 

So  is  the  Radius  iooooq 

To  a  fourth  Humber  80915 

which 
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Plate  2. 
Fig.  26. 


Plate  3. 
Fig.  29, 
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which  being  the  Sine  of  the  angle  Gt  and  lookt  for  among 
the  Sines,  where  over  againft  its  nigheft  you  find  $4°.  T» 
for  the  angle  C,  and  oppofite  to  it  in  the  other  Page,  its 
Complement  35°*  59* '•  the  other  angle  B„ 

PROBLEM  III. 


Flats  3. 
fig*  30e 


The  Angles  and  a  Leg  being  given»  to  find  the  s>ther  Leg . 

IF  the  angle  B  of  the  Triangle  ABC,  right  angled  irj 
A,  is  for  example  36  degrees,  and  confequently  its 
complement  C  «54  degrees,  and  the  fide  AB  106  feets  you 
may  find  the  other  fide  AC9  by  making  by  Theory  1.  this 
analogy  S  '  ■ 

A s  the  Radius  iooo©o 

To  the  Tangent  of  B  adjacent  to  the 

given  Side  AB  72654 

So  is  the  Side  AB  106 

To  the  Side  AC  77 

which  will  be  77  feet,  and  may  be  found  other  wife  thus3 
by  The  or  «  2, 

_  '  '  •  "  : 

As  the  Sine  of  the  Angle  C,  oppofite  to 

0  the  given  Side  AB  80902 

To  the  Side  AB  106 

So  is  the  Sim  of  the  Angle  B  58778 

To  the.  Side  AC  0  77 


problem  if* 

The  Angles  and  a  Leg  being  given  %  to  find  the  Bypotmfe* 

IF  the  angle  B  of  th’e  Triangle  ABC,  right  angled  in  A, 
is  for  example  36  degrees,  and  confequently  its  Comple¬ 
ment  C  54  degrees,  and  the  fide  AB  106  feet,  you  may 
find  the  other  fide  AC,  by  making  by  Theor*  2»  this  ana- 
logy  : 

As  the  Radius  #  1 0000a 

To  the  Secant  of  the  Angle  B  adjacent 

to  the  given  Side  AM  123606 

So  is  the  Side  AB  106 

To  the  ffypotemfe  BC  13s 


which 
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which  will  be  131  feet,  and  may  be  found  otberwife  £!***  J 
thus,  by  Tbeor.  3.  ,  '  FlS'  ^ 

As  the  Sine  of  the  Angle  C>  offofite  to  the 


given  Side  AB  8090s 

To  the  Radius  î  00000 

So  is  the  Side  AB  io5 

To  the  Hypotenufe  BC  *3Î 


R  .  '  •  ,  \  .It,  f  '  i 

PROBLEM  ¥, 

, 

The  Angles  and  Byfotenufe  being  given à  to  find  either  of  tb& 

two  Legs » 

?F  the  angle  B  of  the  Triangle  ABC,  right  angled  in  Af  ^ 
is  for  example  36  degrees,  and  confequently  its- Comple¬ 
ment  C  ^4  degrees,  and  the  Hypotcnufe  BC  131  feet, 
you  may  find  one  of  the  two  fides  AB,  AC,  as  AB^  by- 
making  by  Tbeor .  3*  this  Analogy  : 


As  the  Radius  100000 

To  the  Hvptenufe  BC  131 

Sis  is  the  Sine  of  the  Angle  C9  oppofite  to 

the  Side  AB  requir’d  80902 

To  the  Side  AB  1 06 


which  will  be  106  feet,  and  may  be  other  wife  found 
thus,  by  Tbeor ,  2, 

As  the  Secant  of  the  Angle  B9  adjacent  to  the 

Si de%  AB  requir’d  '  123607  « 

To  the  Radius  ïOOuoo 

So  is  the  Hypotenufe  BC  131 

To  the  Side  AB  106 

PROBLEM  VI. 

\ 

-  V 

The  Lfypotenufe  and  a  Beg  being  given ,  to  find  the 

other  Leg. 

f  |F  the  fide  AB  of  the  Triangle  A  BC,  right  angled  in  A,  r‘E'  2# 
*  i-  is  106  feet,  and  the  Hypotenufc  BC  131,  you  may  find 
the  other  fide  AC,  by  getting  fir  ft  the  angles  B,  C,  by 
,  jP robl.  2.  and  afterwards  the  fide  AC,  by  Probh  3,  or  by 
i  ProbC  5.  But”  this  fide  may  be  found  more  eafily,  thus  : 

/  '  Multi- 
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Plate  3.  Multiply  the  length  igi  of  the  Hypotenufe  BC  by  its 
arici  you  have  its  fquare  17161.  Multiply  alfo  the 
length  106  of  the  given  fide  aB  by  its  felF,  and  you  have 
its  fquare  11236,  which  being  fubftraifed  from  the  pre¬ 
ceding  fquare  17161,  the  remainder  592  $  will  be  the  fquare 
of  the  fide  AC,  by  47.  i.0  wherefore  if  you  extrait  the 
fquare  Root  of  this  remainder  5925,  or  its  nigheft,  you 
xviil  have  77  feet  for  the  iengch  of  the  fide  AC  re° 
quir’d. 

Or  again,  becaufe  by  «5.  2.  the  produit  under  the  fum 
and  difference  of  any  two  numbers  is  equal  to  the  dif¬ 
ference  of  the  fquarcs  of  the  fame  two  numbers,  if  you 
multiply  the  fum  237  of  the  Hypotenufe  BC  and  of  the 
given  fide  AB,  by  their  difference  25,  the  produit  5925  will 
give,  as  before,  the  fquare  of  the  other  fide  AG  requir’d, 

*  ' 

PROBLEM  VIE 

The  two  Legs  being  given ,  to  find  the  Hygotenufi • 

^  “V  ' 

plates,  the  fide  AB  of  the  Triangle  ABC,  right  angled  in  Aj 

fig.  26.  A  is  106  feet,  and  the  other  fide  AC  77,  you  may  find 
the  Hypotenufe  BC,  by  getting  fir  ft  by  FrobU  1.  the  acute 
angles  B,  C,  and  then  the  Hypotenufe  BC,  by  Frobl.  4.  or 
more  eafily  thus  : 

Multiply  the  length  10 6  of  the  fide  AB  by  its  felf,  and 
you  have  its  fquare  11236.  Multiply  alfo  the  length  77 
of  the  other  fide  AC  by  its  felf,  and  you  have  its  fquare 
5929,  which  being  added  to  the  preceding  fquare  11236,  the 
fum  17165  will  be  the  fquare  of  the  Hypotenufe  BC,  ^47. . 
i.  wherefore  by  extracting  the  fquare  Root  of  this  171653 
or  its  nigh  eft,  you  will  have  131  feet  for  the  length  of 
the  Hypotenufe  RC  requir’d. 

Or  again,  fince  by  4.  2.  the  fquare  334.59  of  the  fum 
183  of  the  two  fides  AB,  AC,  is  equal  to  the  double  pro¬ 
duit  16324,  and  to  the  fum  of  their  fquares,  or  hy  47.  1. 
to  the  fquare  of  the  Hypotenufe  BC,  if  from  this  fquare 
33489  ÿ°u  fubftrad  the  double  product  16324,  the  re» 
mainder  17165  will  give  as  before,  the  fquare  of  the  Hy» 
potenufe  BC, 


€  H  A  ti 

!  *  1  • 


Chap.  III.  Of  ReRU'med  Trigonometry, 

'i  : 


CHAF.  III. 

Of  tbs  Calculation  of  Oblique-angled  Triangles. 

E  fhall  make  ufe  alfo  in  the  following  Problem?,  p?Jte3- 
of  one  and  the  fame  Oblique  angled  Triangle, 
as  the  Triangle  ABC,  whole  fides  are  as  many 
feet ,  and  the  angles  as  many  degrees  and  minutes  as  is 
lignified  in. the  figure,  that  thereby  one  may  fee  the  proof 
of  each  operation,  when  the  angles  and  fides  are  found 
fuch  as  they  fhoifd  be. 

PROBLEM  L 

♦ 

-  •  t  . 

T&Û  Sides  and  the  Angle  opfofite  is  one  of  them  being 
given,  to  find  the  other  angles. 

|P  the  fide  AB  of  the  oblique  angled  Triangle  ABC  is  Tïg*'3ÿ 
1  16$  feet,  and  the  fide  BC  156,  and  if  the  angle  A,  op- 
pofite  to  the  given  fide  BC,  is  $3°.  8',  you*  may  find  the 
other  angles  B,  C,  as  firft  the  angle  C,  oppofite  to  the 
other  given  fide  AB,  by  making  by  Tbeor ;•  4»  thisoanalogy  ; 

As  the  Side  BC  / 

To  the  Sine  of  the  oppofite  Angle  A 
So  is  the  Side  AB 

To  the  Sine  of  the  oppofite  Angle  C 

to  which  there  anfwers  in  the  Tables  about  $9°.  29b  for 
the  angle  C,  when  it  is  acute,  for  it  may  be  obtufè  by 
Tbeor*  5.  then  fubftraA  59°.  29'.  from  180  degrees,  and  the 
remainder  will  be  the  angle  C,  which  being  added  to  the 
given  angle  A,  fubftra&ing  the  fum  from  180  degrees,  the 
remainder  will  be  the  third  angle  B,  by  32.  1. 


§0003 

168 

86157 


o 


P  R  O- 
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fT '  PROBLEM  IL  '  , 

;  1  ~  ft  • 

fm  Sides  and  the  Angle  which  they  èomprehenâ  being  given , 

to  find  the  other  Angles* 

tF  the  fide  AB  of  the  Oblique  angled  Triangle  ARC  is' 
A  1 68  feet,  and  the  fide  AC  180,  and  if  the  compnskl 
angle  A  is  530.  8%  you  may  find  each  of  the  two  other 
angles,  B,CS  thus, 

Add  together  the  two  fides  AB,  AC,  and  you  have 
their  fum  348  ,  and  fubftraâfe  the  leaft  AB  from  the 
greatefi  AC,  and  you  have  their  difference  12}  iaftly  fub- 
ilra^h  the  given  angle  A  from  180  degrees,  and  the  re¬ 
mainder  126°.  $2f.  will  be  the  fum  of  the  two  angles  B, 
Q  requir'd,  by  32,  1.  then  make  byTheor.6*  this  Analogy  ; 


As  the  Sum  of  the  Sides  ABy  ACf  343 

'To  their  difference  12 

So  is  the  Tangent  of  half  the  Sum  of  the 

Angles  Bt  C ,  199986 

To  the  Tangent  of  half  their  difference  6896 


to  which  Tangent  there  anfwers  in  the  jfirft  Table  about 
30.  57*®  for  half  the  difference  of  the  two  angles  B,  C 
which  being  added  to  half  their  fum,  which  is  63°.  26',  you 
will  have.  670.  23  for  the  greateft  angle  B,  and  being 
fubftraéfced  from  the  fame  half,  there  will  remain  59°.29% 
for  the  leaft  angle  €• 

'  1  f.  * 

*-  j;  •  1  %s9 

SCHOLIUM. 

* 

\  % 

You  may  find  the  two  angles  B,  C,  ©therwife,  without 
ufing  Theor.  6  but  the  Calculation  will  be  longer,  and  alfo 
not  fo  exact,-  and  is  this® 

Let  fall  from  one  of  the  two  unknown  angles  B,  C,  ai  from 
tlie  angle  C,  to  its  oppofite  fide  AB,  the  perpendicular  CD, 
which  falls  here  within  the  Triangle,  and  then  the  angle  ACD 
of  the  Triangle  ADC,  right  angled  in  D,  will  be  36°.  52^ 
namely,  the  Complement  of  the  given  angle  A  :  and  as  the 
Hypotenufe  AC  of  the  fame  right  angled  Triangle  A^C 
is  alfo  known,  you  may  find  the  perpendicular  CD,  and  the 
fegment  AD,  by  making  by-  Proh»  5,  Chap ,  2,  thefe  two 
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•  '  ■'  Plate  3. 

As  the  Radius  f  •  icooco  Dg.  34» 

To  the  Hypotenufe  AC  xSo 

So  is  the  Sine  of  the  Angle  A  80^03 

To  the  Perpendicular  CD,  in  Feet  144 

As  the  Radius ,  iooooo 

To  the  Hypotenufe  AC  i8o 

So  is  the  Sine  of  the  Angle  ACD  *  5999? 

To  the  Segment  AD  in  Feet  108 

•  -i  '  * 

This  108  Feet  being  fubftra$ed  from  the  Bafe  AB,  there 
Will  remain  60  Feet  for-  the  other  Segment  BD,  which  be¬ 
ing  allaknown,  with  the  Perpendicular  CD,  you  may  fin'd 
the  angle  B  in  the  Triangle  CDB,  right  angled  in  D,  by 
making  by  Pi  oh,  uChap,  2,  this  Analogy, 

'■  ' .  ■  *  •.  • 

As  the  Segment  BD  ,  “  60 

To  the  Perpendicular  CD  144 

So  is  the  Radius  ,  iooooo 

To  the  Tangent  of  the  Angle  £,  67°.  240000 

This  Method  may  be  abridg’d  by  means  of  the  following 
.  Canon  ;  Divide  the  Produft  made  of  the  Radius ,  the  Sine  of 
the  given  Angie  A,  and  the  given  Side  AC  oppofite  to  the  Angle 
B  re  quiff  by  the  difference  of  the  Prod#  ft  made  of  the  other  given 
Side  AB  and  the  Radius, .and  of  the  Produft  made  of  thefirfl  Side 
ACt  and  the  SinelÇomplement  of  the  given  Angle  A ,  and  you  mil 
have  the  Tangent  of  the  Angle  B, 

It  is  evident  by  5. 1,  and  by  32.  i.  that  when  the  tsfio 
given  fides  AB,  AC  are  equal  to  each  other,  each  of  the 
two  angles  B,  C,  will  be  half  the  Remainder  of  the  given 
angle  A3  from  180  degrees* 

j,  *i 

/  '■  •  •  •  V.  »  , 

PROBLEM  III. 

•  _ 4  .  .  ..  ,  •  . 

The  Angles  and  a  Side  being  %nomy  to  find  either  of  the  tiro 

other  Sides , 

; 

..  ;  t  9  k~  if  ■  *  *’»  - 

IF  the  angle  A  of  the  oblique  angled  Triangle,  ABC  is  53®,  pjga  ^ 
8'.  the  angle  B  67°.  2 f,  and  confequently  the  third  an- 
glçC..59°.  29'.  and  the  fide  AC  180  feet  .either  of  the 
two  other  fides  AB,  BC,  as  aB,  may  be  found  by  making 
èy  Theory*  this  Analogy, 

‘  •  v  •  ’  ,  .  ^  •  •»  •  »*,*  ,  ...  •  •  v  \A‘i 

-  ii  'Jts 
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Plate  3. 
Fig.  35. 


Fig.  34* 


Plate  4. 
Fig.  36, 


As  the  Sine  of  the  jingle  B 
To  its  oppofite  Side  AC 
So  is  the  Sine  of  the  Angle  C 
To  its  oppofite  Side  AB 


92310 
180  feet. 
86148 
168  feet* 


PROBLEM  IV. 


Two  Side ?,  and  the  Angle  included  by  them ,  being  given,  U 

find  the  third  Side, 


iF  the  fide  AB  of  the  oblique  angled  Triangle  ABC  is  i£g 
feet,  and  the  fide  AC  180,  and  the  included  angle  A 
<$3°.  8'.  the  thhi  hde  BC  may  be  found  by  feeking  by 
JProh,  2.  one  of  the  two  other  angles  B,  C,  and  by  Vrob ,  3. 
the  fide  BC  :  Or  get  by  Prob.  2,  the  Perpendicular  CD,  and 
the  Segment  BD,  and  by  Prob  7.  Chap.  2.  the  fide  BC. 

This  fécond  Method  may  be  abridg’d  by  means  of  the 
following  Canon  ;  Divide  the  double  Solid  under  the  two  given 
Sides  AB,AC;  and  the  Sine  Complement  of  the  included  Angle 
A ,  by  the  Radius,  and  fubjlraff  the  Quotient  from  the  Sum  of 
the  Squares  of  the  fame  Sides  AB,  AC,  the  Square  Root  of  the 
Remainder  will  be  the  Side  BC  requir'd. 


PROBLEM  Y. 

The  three  Sides  being  given ,  to  find  any  of  the  three  Angles» 

TF  the  fide  AB  is,  for  example,  168  feet,  the  fide  AC  180, 
^  and  the  fide  BC  1 56,  and  you  would  find  the  angle  A 
or  B  \  draw  from  the  third  angle  C,  to  its  oppofite  fide 
AB,  the  Perpendicular  CD,  which  thouM  fall  within  the 
Triangle,  fo  that  you  may  apply  Tbeor.'f.  to  find  the  Seg¬ 
ments  AD,  BD,  by  getting  hrft  their  difference  by  this  Ana- 

ÎQg  y  * 

As  the  Bafe  AB  168 

To  the  Sum  of  the  two  other  Sides  AC,BC,  33 6 
So  is  the  diference  of  the  fame  Sides  AC ,  BC ,  21 

To  the  diference  of  the  Segments  AD ,  BD  48 

which  will  be  found  43  feet,  and  being  added  to  168  feet 
of  the  Bafe  AB,  the  fum  will  be  216,  whofe  half  108  feet 
is  the  greateft  Segment  AD,  and  being  fubftra&ed  from 
the  Bafe  ABa  leaves  60  feet  tor  the  leaft  Segment  BD 

^  *  *  Thef® 
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Chap,  III.  Vf  Rectilineal  Trigonometry! 

Thefe  two  Segments  being  thus  found,  you  will  hâve  in 
the  two  right  angled  Triangles  ADC,  BDC,  the  Hypote- 
nufe  and,  a  fide  given  ;  wherefore  to  find  for  example  the 
angle  A,  make  by  Prob.  2.  Chap,  2.  in  the  right  angled 


Triangle  ADC,  this  Analogy, 

!  .  ?  v  « 

As  the  Segment  AD  108. 

„  To  the  Side  AC  i8o 

So  is  the  Radius  ïooooo 

To  the  Secant  of  the  angle  A%  <$3°o8C  1 66666 


Likcwife  to  find  the  angle  B,  make  in  the  right  angled 
Triangle  BDC  this  Analogy, 

As  the  Segment  BD  6o 

To  the  Side  BC  156 

So  is  the  Radius  x 00000 

To  the  Secant  of  the  Angie  B ,  67°.  23',  260000 

.  The  Fra&ions  which  happen  commonly  in  the  Segfnents 
AD,  BD,  may  caufe  an  error  of  fome  minutes  in  the 
angles  ;  wherefore  to  find  thefe  angles  more  exactly,  for'' 
example  the  angle  Â,  which  is  acute,  as  is  known  by  13,  2. 
ufe  this  Canon,  Multiply  the  excefs  of  the  Squares  of  the 
two  Sides  ABt  AC ,  which  comprehend  the  Angle  A  requir'd, 
above  the  Square  of  the  third  Side  BC9  by  the  Radiusy  and 
divide  the  Frodufi  by  double  the  Pro  duff  under  the  two  fame 
Sides  AB ,  4C\  and  the  Quotient  will  be  the  Sine  Complement 
of  the  Angle  A  requir’d. 

SCHOLIUM. 

Ï  t 

It  is  evident  that  the  Segments  AD,  BD,  will  be  equal 
to  each  other,  and  each  will  he  equal  to  half  the  Bafe  AB, 
when  the  two  tides  AC>  BC,  are  equal  to  each  other,  and 
when  the  three  fides  arc  equal,  each  of  the  angles  will 
fee  60  degrees, 
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Plate  4. 

fig.  S6» 
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O  F 


S  F  HER  I  CA  L 

Trigonometry. 


QPHEÏUCAX  TRIGONOMETRY  teath- 

es  the  manner  of  computing  the  parts  of  a  fpherkai 
Triangle  ,  by  reafonings  which  are  drawn  from  its 
Properties,  and  are  very  different  from  thofe  of  the  right 
1  tried  Triangle,  as  will  be  fhewn  in 


-CHAP.  I. 

Of  THEOREMS. 

TO  render  the  Operations  of  fpherical  Triangles  eafîîy 
perform^  it  is  more  proper  to  feparate  the  Theory 
from  the  Pra&ice,  as  we  have  done  in  Right-lined  Trigo¬ 
nometry,  becaufe  the  Properties  of  Spherical  Triangles  a^e 
more  in  number,  and  of  a  higher  nature. 

theorem  l 

The  cmition  Se&ion  of  a  Vim  and  a  Sphere  is  &.  Circle * 

Plate  4.  T?Irft  I  fay  9  that  if  y°u  cut  the  Sphere  ABCD,  whofe 
i  3  A  Centre  is  E,  by  the  Plane  A  DGF#  which  palling  thro’ 

the 


Chap.  I.  Of  Spheric d  Trigonometry. 

the  Centre  E5  fo  that  the  fe<ftion  of  this  Plane,  and  of  the 
furface  of  the  Sphere  be  the  Curve  line  AFGB?  the  feârion 
of  the  cutting  Plane  and  of  the  Sphere,  part  whereof  is 
here  reprefented  by  the  Plane  AEDGF,  is  a  Circle,  whole 
Centre  is  E,  and  AFGD  the  Circumference. 

* 

DEMONSTRATION. 

». 

Since  the  cutting  Plane  pafTes  thro5  the  Centre  E  of  the 
Sphere,  all  right  lines  drawn  from  the  Centre  E  on  thé 
Plane.,  thro5  all  the  Points  of  the,  common  fedion  AFGD3 
as  EA,  EF,  EG,  ED,  will  be  equal  to  each  other  by  Def, 1  y» 
Wherefore  by  Def  i.  the  Curve  line  AFGD  will  be  the 
Circumference  of  a  Circle,  whofe  Centre  is  the  fame  wirh 
the  Centre  E  of  the  Sphere  ;  and  the  common  fefHon  of 
the  cutting  Plane  and  of  the  Sphere,  which  is  terminated 
by  this  Circumference ,  will  consequently  be  a  Circle. 
Which  ms  to  be  demonflrated * 

I  fay  in  the  fécond  place,  that  if  you  cut  the  fame 
Sphere  ÂBCD,  by  the  Plane  BCI ,  which  does  rot  pals 
thro'  the  Centre  E  of  the  Sphere,  fo  that  the  feéïion  of  this 
Plane  and  of  the  furface  of' the  Sphere  be  the  Curve  line 
BIC  \  the  fc&ion  of  the  cutting  Plane  and  of  the  Sphere# 
one  part  whereof  is  here  reprefented  by  the  plane  BC|3 
is  a  Circle,  whofe  Circumference  is  the  Curve  line  BIC. 

PREPARATION* 

Cut  the  Sphere  by  a  Plane,  which  palling  thr©?  the  Cen¬ 
tre  E,  is  perpendicular  to  the  Plane  BCI*  and  then  the 
fe&ion  of  this  cutting  Plane  and  of  the  Sphere  will  be  a 
Circle,  as  A  BCD,  whofe  Centre  will  be  the  fame  as  the 
Centre  E  of  the  Sphere,  as  was  juft  now  fhewn,  and  the 
common  fe&ion  of  this  Circle,  and  of  the  Plane  BCI,  will 
be  the  right  line  BC.  Draw  on  the  Plane  of  the  Circle 
ABCD,  from  the  Centre  E,  the  right  line  EH  perpendicular 
to  the  common  feétion  BC,  which  will  be  divided  into  two 
equal  parts  at  the  point  H,  by  3.  3.  fo  that  the  lines  HB, 
HC,  will  be  equal  to  each  other.  Laftly,  draw  from  this 
middle  point  H,  thro*  the  point  I  taken  at  diferetion  on  the 
Curve  line  BIC,  the  right  line  HI  ;  and  from  the  Centre 
E  of  the  Sphere,  thro'  the  points  i,  B,  the  right  lines  EB, 
El,  which  will  be  equal  to  each  other3  lines  they  are  the 
Radii  of  the  fame  Sphere, 

•  ,  <  .  '  ’  , 
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Plase  4* 
Fig.  V » 


9° 


plate  4» 
Fig*  37. 


fig,  38, 
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DEMONSTRATION. 

Since  the  line  EH  is  perpendicular  to  the  common  feAion 
RC  of  the  two  perpendicular  Planes  ABCD,  Bd,  and  fince 
3tis  in  the  Plane  ABCD,  it  will  be  perpendicular  to  the  other 
Plane  BCI,  and  confequently  to  the  line  HÎ  which  is  in  this 
Plane.  So  that  the  Angle  £BI  will  be  right,  and  by  47. 
1.  the  fquare  ©f  the  Radius  EÏ  will  be  equal  to  the  Fum 
of  the  fquares  HE,  HI.  :  and  becaufe  the  fquare  of  the  Ra¬ 
dius  EB  is  alfo  equal  to  the  fum  of  the  fquares  HB,  HE, 
it  follows  that  the  fum  of  the  fquares  HE,  Hî,  is  equal 
to  that  of' the  two  HB,  HE}  wherefore  by  fubftra&ing  the 
common  fquare  HE,  there  will  remain  the  fquare  HI* 
equal  to  the  fquare  HB,  and  confequently  the  line  HB  or 
HC  equal  to  the  Line  HL  So  that  the  three  lines  HB, 
HC,  HI,  will  be  equal  to  each  other,  and  by  9,  3.  the 
point  H  will  be  the  Centre  of  the  Circle,  which  pa/Tes 
thro*  the  three  points  B=,  I,  Ç  ;  From  whence  it  is  eafy  to 
conclude,  that  the  curve  line  P>IC,  is  the  Circumference  of 
this  Circle,  and  confequently  the  common  legion  of  the 
cutting  Plane  BCR  and  of  the  Sphere,  is  a  Circle.  Which 
was  to  be  demonstrated . 

THEOREM  IL 


If  from  the  angular  Point  of  a,  fpherkal  Angle ,  as  a  Pole,  you 
defer  ibe  with  an  interval  of  90  Degrees-,  a  great  Circle ,  the 
Arc  of  this  Circle  included  between  the  Sides  of  the  Angle 5 
will  be  the  Meafure  of  that  fame  Angle, 


\T7É  faid  in  Def  n.  that  the  meafure  of  a  fpherical  angle 
V»  is  the  arc  of  a- great  Circle  deferib’d  from  its  angular 
point,  and  terminated  by  the  two  fides  of  the  angle  ;  and 
to  fhew  you  the  reafon  of  this  Definition,  fuppofe  the  fphe¬ 
rical  angle  BAD,  be  made  by  the  inclination  of  the  two 
great  Circles  ABC,  A  DC,  whofe  common  Centre  is  Es 
and  the  common  fe&ion  is  the  right  line  &C,  which  fhould 
of  necdlity  he  a  common  Diameter,  fincex  it  p.ififes  thro* 
their  common  Centre  E.  From  whence  it  follows  that 
ABC*  ADC,  are  two  Semicircles,  and  that  all  the  great 
Circles  of  the  Sphere  cut  each  other  in  two  equal  parts  ; 
I  fay,  that  if  from  the  point  A,  as  Pole,  you  deferibe 
with  an  interval  of  a  Quadrant  AB,  or  AD,  the  arc  BD» 
which  will  necefifarily  be  an  arc  of  a  great  Circle,  this  arc 
B0  is  the  meafure  of  the  angle  BA  Do 

■  "  ■  ;;;  1  .  ;  ~  ;  d  e^ 
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DEMONSTRATION, 

If  you  draw  on  the  Plane  of  the  Circle  ABC?  the  Radius 
EB»  the  re&iline  angle  AEB  will  be  a  right  one?  becaufe 
it  is  meafur’d  by  the  Quadrant  AB  :  and  likcwife  if  you 
draw  the  Radius  ED  on  the  Plane  of  the  Circle  ADC,  the 
angle  ABD  will  be  alfo  a  right  one,  becaufe  it  is  meafurM  by 
the  Quadrant  AD*  Since  then  the  two  Radii  BE,  DE,  are 
each  perpendicular  to  the  common  fe&ion  AC  of  the  two 
Planes  ABC,  ADC,  in  which  they  are,  the  angle  BED 
form’d  by  them,  will  be  the  inc  ination  of  thefe  two  Planes  : 
and  as  this  right  lined  angle  BED  is  meafured  by  the  arc 
BD,  whofe  Centre  is  F,  becaufe  all  great  Circles  have 
their  Centre  common  with  that  of  the  Sphere,  as  is  ea li¬ 
ly  feen  by  the  preceding  Theorem,  it  follows  that  this  arc 
BD  is  alfo  the  meafure  of  the  fpherical  angle  BAD,  Which \ 
was  to  be  demonfir  ated, . 


SCHOLIUM. 

It  is  alfo  evident,  that  the  arcs  BC,  DC,  arc  alfo  Qua-  jjgf_  ^ 
drants,  becaufe  of  the  Semicircle  ABC,  ADC,  and  that  the 
point  C,  as  well  as  the  point  A,  is  the  Pole  of  the  arc 
BD,  which  fhould  confequcntly  meafure  the  fpherical  angle 
BCD,  which  is  therefore  equal  to  the  fpherical  angle*BAD« 

From  whence  it  follows  that  two  fpherical  angles,  di fiant 
from  each  other  by  a  Semicircle,  are  equal  ;  and  that  the  fide 
of  a  fpherical  Triangle  is  always  lefs  than  a  Semicircle;  and 
lafily  that  two  fides  of  a  fpherical  Triangle,  as  AB,  AD,  be¬ 
ing  produc’d  till  they  meet  in  a  point  as  C,  will  each  be¬ 
come  a  Semicircle.  From  wberce  it  follows,  that  when 
two  Circumferences  of  great  Circles  interfeT,  they  form  two 
angles,  which  taken  together  make  180  degrees,  becaufe 
they  are  meafur’d  by  two  arcs  whofe  futn  is  a  Semicircle. 

/  » 

- 

THEOREM  III. 


A  Circle  of  the  Sphere  is  cut  at  right  angles «  and  in  two  equal 
farts,  by  a  great  Circle  which  fajfes  thro ’  its  Foies, 


FIrfl:  I  fay,,  that  if  in  the  Circle  BEDE,  whether  great 
or  fmall,  whofe  two  Poles  arc  A,  C,  thro’  which  the 
great  Circle  ABCD  pafifes,  this  great  Circle  ABCD  cuts 
the  Circle  BEDF  into  two  equal  parts,  fo  that  each  part 
BED,  BFD,  is  a  Semicircle  ;  that  is  to  fay,  the  common 

M  4 


Fig.  39, 

o 


A  Treatife  of  Trigonometry.  Book  JIT. 

plate  4.  feftion  BD  of  the  Planes  ABCD,  BEDF,  is  the  Diameter 
3 9>  of  the  Circle  BEDF. 

DEMONSTRATION. 

*  tfc.-  ;  „  '  .  ‘  '  •  f 

If  you  join  the  two  Poles  A>  C,  by  the  right  line  AC* 
which  cuts  the  Circle  BEDF  in  the  point  G,  this  line  AC 
will  be  a  Diameter  of  the  Sphere,  and  confequently  of 
the  great  Circle  ABCD,  becaufe  by  Def \  10.  the  two  Poles 
of  a  Circle  are  two  points  in  the  furface  of  the  Sphere* 
equally  d  iff  ant  from  the  Circumference  of  this  Circle,  and 
confequently  diametrically  oppolite,  which  fhews  that  the 
two  arcs  AB,  AD,  are  equal  to  each  other,  as  well  as  the 
two  CB,  CD,  and  that  by  3.3.  the  Diameter  AC  divides 
ihe  common  fe&ion  BD  at  right  angles,  and  in  two  equal 
parts  in  the  point  G.  From  whence  it  is  eafy  to  conclude 
that  the  point  G  is  the  Centre  of  the  Circle  BEDF  ;  and 
confequently  BD  its  Diameter.  Which  was  to  be  demonflrated. 

In  the  fécond  place  I  fay,  that  the  Circle  ABCD  is  per¬ 
pendicular  to  the  Circle  BEDF,  as  will  appear,  by  drawing 
within  this  Circle  BEDF,  any  Diameter  whatfoever  EF, 
and  joining  the  right  lines  AE,  AF,  which  will  he  equal  to 
each  other,  becaufe  the  point  A  being  the  Pole  of  the 
Circle  BEDF,  is  equally  diftant  from  its  Circumference® 

DEMONSTRATION. 

ï*t~i  j  i  i 

Since  the  line  AE  is  equal  to  the  line  AF,  and  the  Radius 
GE  to  the  Radius  GF,  and  the  line  AG  common  to  the 
k  two  Triangles  AGE;  AGF,  it  follows  by  8.  1.  that  the  angle 
AGE  is  equal  to  the  angle  AGF  ,  and  confequently  the 
line  A  G  is  perpendicular  to  the  lineEF,  and  likewife,  as  has 
been  demonflrated,  perpendicular  to  the  line  BD,  it  will 
be  perpendicular  to  the  Plane  BEDF,  by  4.  n.  and  by  18. 
li,  the  Plane  ABCD  in  which  this  line  is*  will  be  alfo 
perpendicular  to,  the  Plane  BEDF®  Which  was  to  be  demon - 
ftrated • 

%  '  v 

SCHOLIUM. 

The  reverfe  of  this  Theorem  is  alfo  true,  namely,  that 
me  Circle  pafies  thro s  the  Voles  of  another  when  it  is  perpen- 
5ig.  38.  diculax  to  it,  becaufe  this  Circle  not  inclining  more  to  one 
fide  than  another,  with  refpeét  to  the  other,  to  which  it 
is  perpendicular,  ipuft  fiçsdTarily  pafs  thro*  3  point  which  is 
*.  ;  >;  ’  :  i  *  •:  equally 
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equally  dilhnt  from  the  Circumference  of  this  other  *,  that  p!ate  4* 
is  to  fay,  thro5  the  Pole,  From  whence  it  follows,  that  if 
two  angles  of  a  fpherical  Triangle  are  right,  as  B,  D,  of 
the  fpherical  Triangle  ABD,  the  apgular  point  of  the  third 
angle  A  will  be  the  Pole  of  its  oppofite  fide  BD>  and  each 
of  the  other  fides  AB,  AD,  will  be  a  Quadrant. 


THEOREM  IV. 

-  /  • 

,  ■  •  *  1 

If  two  [fherical  Triangles  have  two  Sides  in  each  refpe live¬ 
ly  equal,  and  the  /4ngle  included  by  thefe  two  Sides  alfq 
equal  ;  the  Bafe  of  the  one  will  be  equal  to  that  of  the  other , 
the  two  other  angles  in  each  will  be  r  effectively  equals  and 
the  Triangles  will  he  alfo  equal, 

I  Say,  that  if  the  fide  AB  of  the  fpherical  Triangle  ABC  Fîg»  40» 
is  equal  to  the  fide  DE  of  tfie  fpherical  Triangle  DEp, 
the  fide  AC  equal  to  the  fide  DF,  and  the  included  angle 
A  equal  to  the  included  angle  D  j  the  bafe  BG  is  equal 
to  the  bafe  EF,  the  angle  B  to  the  angle  E,  the  angle  C 
to  the  angle  F,  and  the  whole  Triangle  ÀBC  to  the  whole 
Triangle  DEF, 

DEMONSTRATION, 

Imagine  the  Triangle  DEF  apply5d  on  the  Triangle  ABCS 
Co  that  the  fide  DE  coincide  with  the  fide  AB,  which  is  pofii- 
ble,  becaufe  thefe  two  fides  are  fuppos’d  equal,  and  moreover 
being  Arcs  of  great  Circles  that  are  equal,  their  Curvatures 
arc  equal  ;  in  which  cafe  the  fide  DF  will  fall  on  the  fide  • 

AC,  becaufe  it  is  fupposM  that  the  two- angles  A,  D,  are 
equal,  and  the  point  D  falling  on  the  point  A,  the  point 
F  will  fall  on  the  point  C,  becaufe  the  two  fides  AC,  DF, 
are  fupposM  equal.  Wherefore  the  bafe  EF  will  fall  on 
the  bafe  BC,  becaufe  if  it  fhould  fall  on  BGC,  each  of 
the  two  Arcs  BC,  BGC  would  be  a  Semicircle,  which  is 
impofiible  by  Theor.  1»  where  we  have  obfsrv’d  that  one 
fide  of  every  fpherical  Triangle  is  lefs  than  a  Semicircle  5 
fo  that  the  bafe  BC  will  be  equal  to  the  bale  EF,  the  an¬ 
gle  B  to  the  angle  E,  the  angle  C  to  the  angle  F,  becaufe 
they  coincide,  and  for  the  fame  reafon  the  whole  Triangle 
ABC  will  be  equal  to  the  whole  Triangle  DEF.  Which 
was  U  be  demsnfiraied.  .  V 

SGHQr 
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SCHOLIUM- 

/ 

This  Theorem  fhevvs  us,  that  a  fpherical  Triangle  is  fu  f- 
ficiently  determined,  when  two  fides  and  the  angle  which 
they  comprehend  are  known  5  becaufe  there  cannot  be  two 
different  Triangles,  which  have  two  fries  equal  to  two  fid  es , 
and  the  compris'd  angle  equal® 

THEO  R  E  M  V. 

•  •  y 

The  three  Angles  of  a  Spherical  Triangle  are  together  greater 

than  two  Right-Angles . 

ÏSay  that  the  three  angles  A,  B,  C,  of  the  fpherical  Tri¬ 
angle  ABC,  are  together  greater  than  two  right  angles  5 
fo  that  if  from  thefe  three  angles,  the  three  Chords  AB, 
AC,  BC,  be  drawn,  which  will  form  a  redilineal  Trian¬ 
gle  ABC,  the  three  angles  of  this  rcdlilineal  Triangle  which 
taken  together  are  equal  to  two  right  ones,  are  lefs  than 
the  three  angles  of  the  fpherical  Triangle® 

PREPARATION, 

Produce  any  two  (ides  of  the  fpherical  Triangle  ABC? 
as  AB,  AC,  until  they  meet  in  one  point  as  D,  and  you 
have  the  two  Semicircles  ABC,  ACD  ;  join  the  right  line 
AD,  which  will  be  the  common  fc&ion  of  the  two  Planes 
ABD,  ACD®  Draw  thro5  the  point  E  taken  at  pleafure 
in  this  common  fetffion  BD,  on  the  Plane  of  each  Semicircle 
ABD,  ACD,  the  right  lines  EF,  EG,  perpendicular  to  the 
fame  common  feffion  AD,  and  the  angle  FEG  will  repre-» 
lent  the  inclination  of  the  two  Planes  ABD,  ACD(  or 
the  fpherical  angle  A.  Laftly,  draw  the  right  line  FGa 

DEMONSTRATION. 

Since  by  19.  i.  the  fide  AF  is  greater  than  the  fide  EF,  of 
the  Triangle  AEF,  right  angled  in  E,  and  in  like  manner 
the  fide  AG  is  greater  than  the  fide  EG,  of  the  Triangle 
AEG  right  angled  in  E,  if  you  imagine  the  right  lined 
Triangle  AFG  to  move  about  its  Bafe  FG,  towards  E„ 
until  the  right  lined  angle  A  be  in  the  Plane  of  the  Tri¬ 
angle  EFG,  the  angle  FEG  will  be  found  to  include  the 
right  lined  Triangle  FAG,  and  it  will  appear  by  21.  1.  that 
the  right  lined  angle  A  is  Ids  than  the  right  lined  angle 
v"  ‘  ~  •  1  -  ;  -  !  ;  FEG, 


> 
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FEG,  or  than  the  fpherical  angle  A.  It  may  be  prov’d  in  Plate  4» 
the  fame  manner,  that  the  fpherical  angle  B  is  greater  than  Fig.  4i. 
the  right  lined  angle  ABC,  and  that  the  fpherical  angle  C 
is  greater  the  right  lined  angle  ^CB.  From  whence  it 
follows,  that  the  three  fpherical  angles  A.,  8,  C,  are  grea¬ 
ter  than  two  right  ones.  Which  was  to  be  demonfir  aud* 

-  i 

corollary. 

It  follows  from  this  Theorem,  that  in  every  fpherical 
Triangle,  as  ABC,  the  exterior  angle  CBD  is  lefs  than 
the  fum  of  the  two  interior  oppofite  ones  A,  C  ;  becaufe 
the  two  angles  ABC,  CBD,  make  together  two  right  ones, 
as  we  have  obfervM  in  Tbeor,  2  and  the  three  angles  A, 

B,  C,  are  greater  than  two  right  ones,  that  is  to  fay,  than 
the  two  angles  ABC,  CBD,  tec* 

■  r  -•'< 

THEOREM  VI. 

The  Angles  oppofite  to  two  equal  Sides  of  a  fpherical  Triangle, 

are  equal  to  each  other • 

I  Say,  that  if  the  two  fides  AC,  BC,  of  the  fpherical  Fig.  43- 
Triangle  ABC,  are  equal  to  each  other,  their  oppofite 
angles  B  and  A  are  alfo  equal  to  each  other. 

demonstration. 

If  you  fuppofe  the  arc  CD,  of  a  great  Circle,  to  di¬ 
vide  the  angle  C  into  two  equal  parts,  it  will  appear  by 
Tbeor .  4.  that  the  two  Triangles  ADC,  BDC,  are  equal  to 
each  other,  and  confequently  that  the  angles  A  and  B  arc 
alfo  equal  to  each  other.  Which  was  to  be  demonjlrated . 

SCHOLIUM. 

The  inverfe  Theorem  is  alfo  true,  namely,  that  if  the  4^ 
two  Angles  A  and  B  are  equal  to  each  other ,  their  oppofite  Sides 

BC  and  AC  are  alfo  equal  to  each  other , 

■> 

% 

DEMONSTRATION. 

If  you  take  on  the  fide  BC  the  arc  BD  equal  to  the 
fide  AC,  without  confidering  where  the  point  D  falls,  and 
if  thro5  the  two  points  A,  D,  you  deferibe  the  arc  AD  of  a 
great  Cirdc,  it  will  appear  by  Tbeor .  4.  that  the  Trian¬ 
gle 


t-  a  • 
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gle  ABD  is  equal  to  the  Triangle  &BG  %  fo  that  the  an» 
gle  BAD  muft  be  equal  to  the  angle  B,  and  consequently 
to  the  angle  BAC»  Frorti  whence  it  follows  that  the  arc 
AD  coincides  with  the  fide  AC,  and  the  point  D  with  thé 
point  C,  and  that  thus  the  fide  BC  is  equal  to  the  arc  BDs 
that  is  to  fay,  to  the  fide  AC*  Which  was  to  he  demm- 
jlrated » 


I* 

■ 


I 


THEOREM  VI{. 

The  Sum  of  any  wo  Sides  of  a  fiber ical  Triangle  is  greater 

than  the  third ® 

I  Say  that  the  fum  of  the  two  fides  AC,  BC»  of  the 
fphcrical  Triangle  ABC,  is  greater  than  the  third  fide 
AB,  which  I  fuppofe  the  greatefi:  of  all?  otherwife  the 
Theorem  would  be  evident» 

5’  ,  t 

PREPARATION» 


From  the  end  B  of  the  grcateft  fide  AB,  as  a  Pole,  thro9 
the  point  C  defcribe  the  arc  CD,  which  by  Theor «  3»  will 
cut  the  fide  AB  at  right  angles,  between  A  and  B,  be- 
caufc  the  fide  AB  is  fuppossd  greater  than  the  fide  BC*  De« 
fcribe  again  from  the  other  end  A  of  the  fame  great  fide  AB9 
thro*  the  point  D,  the  arc  DE ,  which  will  cut  the  fide 
AB  alfo  at  right  angles,  and  the  fide  AC  in  the  point  E, 
between  A  and  C,  becaufe  the  two  angles  which  are  made 
at  the  point  D,  being  right  ones,  the  two  arcs  CD,  DE, 
oughè  to  touch  there,  and  that  thus  the  arc  DE  is  ie~ 
lhovsd  from  the  point  C  towards  A. 


DEMONSTRATION. 


Since  the  arc  RD  is  equal  to  the  fide  BC,  and  the  arc 
rAD  to  the  arc  AE,  by  confir .  the  fum  of  the  two  arcs 
AD,  BD,  that  is  to  fay,  the  fide  AB,  is  equal  to  the  fum 
of  the  two  arcs  AE,  BC ,  and  confequently  lefs  than  the 
fum  of  the  two  arcs  AC,  BC#  Which  was  to  be  demon* 
Mrated* 

COROLLARY. 

f  •» 

\ 

It  follows  from  this  Theorem,  that  the  three  fides  of  3 
fpherical  Triangle,  as  ABC  ,  are  together  lefs  than  four 
right  ones,  or  than  two  Semicircles?  as  ABD,  ACD?  made 

'■  ~  "  '  1  '  by 
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by  producing  the  two  fides  AB,  AC,  until  they  meet  in 
D  y  becaufe  the  fide  BC  oi  the  Triangle  BCD,  is  lefs  than 
the  Turn  of  the  two  others  AD,  CD,  &c. 

THEOREM  VIII. 

The  Side  oppofite  to  the  greatefi  Angle  of  a  fpherical  Triangle 
is  greater  than  that  which  is  off o fit e  to  a  lefs  Angle. 

T  Say,  that  if  the  angle  C  of  the  fpherical  Triangle  ABC, 
is  greater  than  the  angle  B,  the  fide  AB  oppofite  to  the 
greateft  angle  G,  is  greater  than  the  fide  ÂC  oppofite  to 
the  Idler  angle  B. 

demonstration. 

If- from  the  greateft  angle  C  you  take  away  the  angle 
BCD,  equal  £0  the  angle  B,  it  will  appear  by  Theor»  6.  that 
the  two  arcs  BD,  CD,  are  equal  to  each  other,  and  by  Theor • 

7.  that  the  fum  of  the  two  arcs  AD,  GD,  or  AD,  BD,  or 
AB,  is  greater  than  AC.  Which  was  to  be  demonfir  ated, 

SCHOLIUM. 

The  inverfe  Theorem  is  alft>  true  namely  that  the  Angle 
oppofite  to  the  greatefi  Side  of  a  fpberkal  Triangle  is  greater 
than  the  Angie  oppofite  to  a  lefs  Side  \  that  is  to  fay,  that 
if  the  fide  vB  is  greater  than  the  file  AC,  the  angle  C 
Is  greater  than  the  angle  B,  bccaufe  it  cannot  be  equal  to 
it,  nor  lefsj  for  if  it  was  equal  to  it,  the  fide  AB  would 
be  equal  to  the  fide  AC,  by  Theor *  6.  which  is  contrary  to 
>  the  fuppofition  ^  and  if  it  was  lefs,  the  fide  A  B  would  be 
;  alfo  lei  than  the  fide  AC,  as  was  juft  now  ihewn,  which 
ii  £5  likswife  contrary  to  the  fuppofition* 


THEOREM  IX. 

•  /  j 

One  Side  of  a  fpherical  Triangle  being  produc’d*  the  exterior 
Anife  is  equal  to  the  interior  oppofite  on  the  fame  Side , 
when  the  Sum  of  the  two  other  Sides  is  a  Semicircle  ,  and 
it  is  lefs ,  when  the  Sum  is  greater  than  a  Semicircle  }  and 
lafily  greater ,  when  the  fame  Sum  h  lefs  than  a  Semicircle . 


F 


ïrft  I  fay,  that  the  fide  !^C  of  the  fpherical  Triangle 
ABC,  be’ing  product  towards  D,  the  exterior  angle 
BCD  is  equal  to  the  interior  oppofite  A  on  the  fame  fide, 
If  the  fum  of  the  two  other  fides  A&  BC,  is  equal. to, a 
Semicircle,  . /  DE- 


Fig.  41» 


98 

Plate  4» 
ïjo*  41» 


\ 

A  Treatife  of  Trigonometry.  Book-  Ilk 

DEMONSTRATION. 


By  producing  the  fide  AB  until  it  meets  the  other  fide 
/\C  produc’d,  in  a  point  as  D,  it  will  appear  without 
trouble  that  ABD  is  a  Semicircle,  and  that  eonfequently 
the  arcs  BC,  BD  are  equal  to  each  other,  becaufe  it  is  fup- 
pos’d  that  AB  and  BC  make  together  a  Semicircle  ;  where¬ 
fore  by  Theor  6.  the  angle  BCD  will  be  equal  to  the  angle 
D,  or  to  the  angle  A .  Which  was  to  be  demonfir  cited* 

Secondly  1  lay,  that  the  exterior  angle  BCD  is  lefs  than 
the  interior  oppofite  A  on  the  fame  fide,  if  the  two  fides 
AB,  BC  make  together  more  than  a  Semicircle. 

DEMONSTRATION. 

Since  the  two  fides  AB,  BC  are  together  greater  than 
the  Semicircle  A  BD,  the  fide  BC  will  be  greater  than  the 
fide  BD,  and  by  Theor,  8,  the  angle  BCD  will  be  lefs  than 
the  angle  D,  or  A.  Which  was  to  be  demonfirated . , 


Lafily  I  fay ,  that  the  exterior  angle  BCD  is  greater 
than  the  interior  oppofite  A  on  the  fame  fide,  if  the  two 
fides  AB,  BC  are  together  lefs  than  a  Semicircle. 

demonstratbon. 

Sirxe  the  two  fides  AS,  BC,  make  together  lefs  than  the 
Semicircle  ARD,  the  fide  BC  will  be  lefs  than  the  fide  BD, 
and  by  Theor.  8.  the  angle  BGD  will  be  greater  than  thé 
ande  D,  or  A.  Which  was  to  be  demonfirated » 

COROLLARY. 

It  follows  from  this  Theorem,  that  in  a  fpherieal  Trî- 
arde  »the  film  of  any  two  fides  is  of  the  fame  affection 
with  the  fum  of  their  adjacent  angles,  that  is  to  fay,  if  the 
two  fides  AB,  BC,  make  together  a  Semicircle  or  180  de¬ 
grees,  the  two  adjacent  angles  A>  C,  make  likewife  together 
1  go  degrees,  becaufe  in  this  cafe  the  angle  A  or  D  was 
fhewn  to  be  equal  to  the  angle  BCD,  which  with  the  an¬ 
gle  ACB  makes  180  degrees.  Likewife  if  the  two  fides 
AB,  BC,  make  together  more  than  180  degrees,  the  two 
adjacent  angles  alto  A,  C,  make  together  more  than  i8u 
degrees,  becaufe  in  this  cafe  it  was  fhewn  that  the  angle 
A°is  greater  than  the  angle  BCD.  Laftlyj  if  the  two 
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fides  AB,  BC  are  together  lefs  than  180  degrees,  the  two 
adjacent  angles  A,  C,  are  likewife  leCs  than  180  degrees, 
becaufe  in  this  cafe  the  angle  A  was  ihewn  to  be  lefs  than 
the  angle  BCD® 


THEOREM  X. 

Each  of  the  two  oblique  Jingles  of  a  right  angled  fyberhd 
Triangle  is  of  the  fame  affeBlon  with  its  ogfojite  Side» 

FXrfl  I  fay,  that  if  the  fide  AC  of  the  fpherical  Triangle 
ABC  right  angled  in  A,  is  lefs  than  a  Quadrant,  its 
oppofite  angle  B  is  acute* 

demonstration. 

If  you  produce  the  fide  AC  to  D,  fo  that  ÂD  be  a 
Quadrant/ and  if  thro*  the  two  points  B,  D,  you  dcfcribe 
an  arc  of  a  great  Circle  BD ,  it  will  appear  by  Theor.  3® 
that  fince  the  angle  A  is  a  right  one*  and  AD  a  Quadrant, 
the  point  D  is  the  pole  of  the  arc  AB,  and  confequently 
the  angle  ABD  is  a  right  one.  From  whence  it  follows 
that  the  angle  ABC  is  acute.  Which  was  to  be  demonftrated • 

Secondly  Î  fay,  that  if  the  fide  AC  of  the  fpherical  Tri¬ 
angle  ABC  right  angled  in  A,  is  greater  than  a  Quadrant, 
its  oppofite  angle  B  is  obtufe. 

demonstration* 

If  you  cut  from  the  fide  AC  the  quadrantal  arc  ÂÜ9 
and  thro3  the  two  points  B,  D,  you  dcfcribe  an  arc  of  a 
great  Circle  ED,  it  will  appear  that  the  point  D  is  the  Pole 
of  the  arc  and  that  the  angle  ABD  is  a  right  one. 
From  whence  it  follows  that  the  angle  ABC  is  obtufe© 
Which  was  to  be  demonftrated • 

Laftly  I  fay,  that  if  the  fide  AC  of  the  fame  Triangle 
ABC  is  a  Quadrant,  its  oppofite  angle  B  will  be  a  right 
one  y  becaufe  in  this  cafe  the  point  C  will  be  the  Pole  of 
the  arc  AB,  and  the  angle  B  will  confcquently  be  a  right 
one®  Which  remain'd  to  be  demonftrated* 
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THEOREM  XL 

l  '  ’  c  !  ■ 

t  > 

If  the  two  Sides  of  a  right  angled  Spherical  Triangle  are  each 
acute  or  obtufe ,  the  Hypotenufe  will  be  left  than  a  Qua¬ 
drant  j  and  if  one  is  acute  and  the  other  obtufe,  the  Hypo- 
tenufe  will  be  greater  than  a  Quadrant . 

„  •  /  j  f.  .  *  v-  1  !  ,  S» 

Fîrft  T  fay,  that  if  each  of  the  two  fides  AB,  BC,  of  the 
fpherical  Triangle  ABC  right  angled  in  B,  be  acute, 
the  Hypotenufe  AC  is  lelsThan  a  Quadrant. 

preparation. 

Produce  the  fide  AS  to  D,  and  the  fidé  BC  to  F,  until 
the  arcs  AD,  BF  are  each,  a  Quadrant  *  and  thro*  the 
two  points  D,  F,  defcribe  the  arc  of  a  great  Circle 
DEF,  which  cuts  here  the  Hypotenufe  AC  produc’d  in  the 
point  E» 

DÊM  ONSTÉ  ATION. 

» 

Since  the  angle  B  is  a  right  one,  and  BF  a  Quadrant,  thf 
point  F  will  be  the  Pole  of  the  arc  ABD,  hyTheor •  3.  and 
the  angle  D  will  be  alfo  a  right  one,  and  fince  AD  is  alfo 
a  Quadrant,  the  point  A  will  be  the  Pole  of  the  arc  DE, 
and  AE  will  be  a  Quadrant,  and  the  Hypotenufe  AC 
will  confequéntîy  be  lefs  than  a  Quadrant.  Which  was  to 
be  demonfir  ated* 

Likcwife  I  fay,  that  if  each  of  the  two  fides  AB,  BC 
of  the  fpherical  Triangle  ABC  right  angled  in  B,  is  obtufe, 
the  Hypotenufe  AC  is  lefs  than  a  Quadrant, 

PREPARATION,  ' 

'V  *  '■  -  •<  '  :t. 

Cut  from  the  two  Tides  AB*  BC  the  quadrantal  arcs  AD^ 
BF,  and  thro*  the  two  points  D,  F,  deferibe  an  arc  of  3 
great  Circle  DFE,  which  being  produc’d,  meets  here  the 
Hypotenufe  AC,  alfo  produc’d,  in  the  point  E, 

DEMONTf  R  AT  ION. 

,■  *  1  vt  r.y  .  r  y  - 

By  confidering  the  preceding  Demonfiration,  it  will  ap¬ 
pear  as  before,  that  the  arc  AE  is  a  Quadrant,  and  that 

CQIîfc-, 


\  • 


\ 
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confequently  the  Hypotenufe  AC  is  lefs  than  a  Quadrant,  pRte  5» 
Which  was  to  be  demonfir  ate  d,  .  j-  .F,g*  49a 

Secondly  I  lay,  that  if  the  fide  AB  be  obtufe,  and  the  pig,  35* 
fide  BC  acute,  of  the  Spherical  Triangle  ABC  right  angled  in 
B,  the  H/potenufe  AC  is  greater  than  a  Quadrant. 

PREPARATION. 

Having  cut  from  the  fide  Ap,>  the  quadrantal  arc  AO,  and 
produc’d  the  other  fide  BC  .  toÆ,  lo  that  BP  be  a  Quadrant, 
thro’ the  two  point-»  D,  F,  defcrihe  an  arc  of  a  great  Circle 
DEF,  which  cuts  here  the  Hypotenule  AC  in  the  point  E® 

DEMONSTRATION. 

By  confidering  likewife  the  preceding  Demonftration,  it 
will  appear  as  before  that  the  arc  AE  is  a  Quadrant,  and  that 
confequently  the  Hypotenufe  AC  is  greater  than  a  Qua» 
drant,  Which  remain'd  to  be  demonstrated, 

SCHOL  I  U  Mi 

It  is  evident  that  if  each  of  the  two  fides  AB,  BC,  was  a 
Quadrant, the  Hypotenufe  AC  wou’d  be  alfo  a  Quadrant  \  be« 
caufe  in  this  cafe  the  three  angles  of  the  Triangle  ABC  wou’d 
be  right  ones,  by  Iheor.  10.  a ndbyTheor*  3.  each  of  their  an” 
gular  points  woa*d  be  the  Pole  of  its  cppofite  fide,  and  cOn« 
iequently  the  Hypotenufe  AC  a  Quadrant. 

a  • 

COROLLARY  I. 

It  follows  from  this  Theorem,  that  if  the  two  oblique  angles 
of  a  Spherical  Triangle  are  of  the  fame  affedion  the  Hypotenufe 
mil  be  lefs  than  a  Quadrant ,  and  greater  if  they  are  of  a  different 
affeüion ,  becaufc  byTheor .  10.  thele  angles  are  of  the  fame 
affcétion  with  their  oppofite  fides. 

9 

COROLLARY  II. 

It  alfo  follows,  that  if  the  Hypotenufe  of  a  right-angled  Sphe¬ 
rical  Triangle  be  lefs  than  a  Quadrant ,  the  two  fides,  or  rather 
the  two  oblique  angles  will  be  both  of  the  fame  afeffien,  and  of 
different  afeftion  if  the  Hypotenufe  be  greater  than  a  Quadrant  5 
fince  if  in  the  firft  cafe,  the  two  fides  were  of  a  different  af¬ 
fection,  the  Hypotenufe  wou’d  be  greater  than  a  Quadrant, 
as  Was  demonftrated,  which  is  contrary  to  the  Suppofitian  in 
this  firft  cafe  }  and  if  in  the  fécond  cafe  the  two  fides  were  of 

•  the 


ïr  *•  * 
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the  fame  affe&ion,  the  Hypotenufe  wou’d  be  lefs  than  a  Qua¬ 
drant,  as  was  likewife  derr.onftrated,  which  is  contrary  to 
the  Suppofîtion  in  this  fccond  cafe. 

corollary  hi. 

It  likewife  follows,  that//  the  Hypotenufe ,  and  one  fide,  of  a 
right-angled  Spherical  Triangle  be  of  the  Jams  afetiion ,  the  other 
fide ,  or  rather  its  opfcfite  angle ,  will  be  acute,  and  obtufe  if  they 
be  of  different  aff'etlion  \  becaufe  by  Coroll.  2.  if  the  Hypote¬ 
nufe  and  one  fide  be  each  lets  than  a  Quadrant,  the  other  fide 
will  alfo  be  iefs  than  a  Quadrant,  and  greater  if  the  Hypote¬ 
nufe  and  one  fide  be  each  greater  than  a  Quadrant  :  but  if  the 
Hypotenufe  and  one  fide  be  of  different  affe&ion,  fo  that  the 
Hypotenufe  is,  for  example,  greater  than  a  Quadrant,  and 
consequently  one  fide  acute,  the  other  fide  will  be  obtufe  : 
and  likewife  if  the  Hypotenufe  be  lefs  than  a  Quadrant,  and 
confequently  one  fide  obtufe,  the  other  fide  will  Be  alfo  ob¬ 
tufe,  becaufe  in  this  cafe  the  two  fid  es  are  of  the  fame  affecti¬ 
on,  by  Coroll,  2. 

THEOREM  XII.  > 

If  two  Angles  of  a  Spherical  Triangle  be  of  the  fame  affeBion , 
the  perpendicular  from  the  third  Angle ,  on  its  oppofite  fide , 
will  fall  within  the  Triangle ,  and  without  if  the  two  f  ame  An. 
gles  be  of  different  affeftion. 

•  . 

Firft  I  fay,  that  if  the  two  angles  A,  B,  of  the  Spherical 
Triangle  ABC,  be  of  the  fame  affe&ion,  for  example,  each 
obtufe,  the  perpendicular  CD,  will  fall  within  the  Triangle  } 
becaufe  if  it  fhouM  fall  without,  as  in  the  Figure,  this  per¬ 
pendicular  CD  being  confider’d  in  the  right-angled  Triangle 
ADC,  is  by  Theor.  10.  of  the  fame  affe&ion  as  its  oppofite 
angle  A,  which  we  have  fuppos’d  obtufe,  and  confequently 
greater  than  a  Quadrant  5  and  that  being  confider’d  in  the 
right-angl’d  Triangle  BDC,  whofe  angle  §  is  acute,  becaufc 
the  angle  ABC  was  fuppos’d  obtufe,  it  is  lefs  than  the  Qua¬ 
drant,  which  is  contradi&ory,  and  you  will  find  the  fame 
contradi&ion,  by  fuppofing  each  of  the  two  angles  A,  B,  to 
be  acute  :  Therefore,  &c. 

Secondly  I  fay,  that  if  the  two  angles  A,  B,  of  the  Sphe¬ 
rical  Triangle  ABC  be  of  different  affedion,  as  if  the  angle  A 
is  acute  and  B  obtufe,  the  perpendicular  CD  will  fall  without 
the  Triangle  ;  becaufe  if  it  fhou’d  fall  within,  as  in  this  Fi- 
<gure,  this  perpendicular  CD  being  confider’d  in  the  right-an¬ 
gled 


\ 


/ 
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glcd  Triangle  ADC>  is  by  Theor .  ïo.  of  the  fame  afifeiTion  as  r.^te  4* 
its  op'pofite  angle  A,  which  we  have  fuppos’d  acute, ^and  con» 
fequently  lefs  than  a  Quadrant}  and  that  being  conlider’d  in 
the  right-angled  Triangle  CDB,  whofeangle  B  is  fuppos’d  ob- 
tuie,  it  is  greater  than  a  Quadrant,  which  is  contradictory,) 
and  the  fame  contradiction  will  happen,  by  fuppofing  the  angle 
A  obtufe  and  B  acute.  Therefore,  &c. 

THEOREM  XIII. 

If  the  two  leaf  fides  of  a  Scalene  Spherical  Triangle  he  of  the 
fame  ajfeftion,  the  perpendicular  from  the  greateJl^Angle  on  the 
greateft  oppofite  fide  will  fall  within  the  Triangle . 

I  fay  that  if  from  the  greateft  angle  C,  form’d  by  the  two  piate  5* 
leaftfidesAC,  BC,  of  theScalene  Spherical  Triangle  ABC,  tig.  51. 
you  draw  the  perpendicular  C  )  on  the  oppolite  fide  AB,  which 
is  the  greateft  of  any,  by  Theor  .8.  this  perpendicular  CD,  will 

fall  within  the  Triangle  ÀBC. 

.  \ 

PREPARATION. 

Cut  from  the  greateft  fide  AB,  the  part  AF.  equal  to  the 
fide  AG,  and  the  part  BE,  equal  to  the  other  fide  BC,  and 
draw  arcs  of  great  circles  CE,  CF.  Divide  again  into  two 
equal  part>  the  angle  A,  by  means  of  thea’  c  AH  of  a  great 
circle,  which  will  cut  the  Bafe  CF  or  the  Ifofceles  Triangle 
ACF,  at  right  angles,  and  in  two  equal  parts  in  the  point  H, 
and  likewife  the  angle  B  into  two  equal  parts  by  means  of 
the  arc  BG  of  a  great  Circle  BG,  which  will  alfo  divide  thè 
Bafe  CE,  of  the  Ifofceles  Triangle  EC.B,  at  right-angles,  and 
into  two  equal  parts  in  the  point  G. 

DEMONSTRATION, 

Since  the  half  FH  of  the  fide  CF  is  lefs  than  a  Quadrant, 
bccaufe  the  fide  CF  is  lefs  than  a  Semi-circle,  by  Theor.  2.  and 
that  the  angle  H  is  a  right  one,  the  angle  FAH  will  be  acute* 
by  Theor .  so;  Likewife  fince  the  half  EG  of  the  fide  CE  is 
lefs  than  a  Quadrant,  becaufe  CE  is  lefs  than  a  Semi-circle,s 
by  Theor.  2.  and  that  the  angle  G  is  a  right  one,  the  angle 
EBG  will  be  acute,  by  Theor.  10.  Now  if  you  fuppofe  that 
each  of  the  two  fides  AC,  BC,  are  acute,  in  which  cafe  the 
Hypotenufe  AF,  BE,  which  are  their  equals,  by  Conjlr.  will 
each  be  lefs  than  a  Quadrant,  thefc  angles  AFH,  BEG  will 
bsaeutè,  by  CoroU*  3*  Theor-  n.  But  if  you  fuppofe  each  ofc 

N  2  ch$ 
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„  he  two  (ides  AC,  BC,  to  be  obtufe,  in  which  cafe  the  Hy- 
potenufes  Aïs  BE  oF  the  two  right-angled  Triangles  AFH, 
BFG,  will  each  be  greater  than  a  Quadrant,  the  angles  AFH, 
BEG  will  be  obtufe,  by  Corcll.  3.  Tbeor.  n-  Laftly,  if  .you 
fuppofe  each  of  the  two  (ides  AC,  EC,  to  be  a  Quadrant,  in 
in  which  cafe  the  Hypotenufes  AF,  BE  will  each  be  a  Qua¬ 
drant,  the  angular  point  A  will  be  the  Pole  of  the  arc  FH, 
and  the  angular  point  B  the  Pole  of  the  arc  EG,  by  Def.  10. 
and  by  Tbeor.  3.  the  angles  AFH,  BEG,  will  be  right  ones. 
Thus  you  fee  that  in  all  thefe  cafes  the  angles  Ev  F,  of  the 
Triangle  ECF  are  of  the  fame  affection,  and  that  by  Tbeor.  10. 
the  perpendicular  CD  falls  within  the  Triangle  ECF,  and 
eonfequently  within  the  Triangle  ABC.  Which  was  to  be  de- 
mnftrated »  C  ,  * 

corollary. 

It  follows  from  this  Proportion,  that  the  perpendicular  CD, 
and  eonfequently  each  of  the  two  lead  angles  A,  B,  arc  of 
the  fame  affection  with  the  two  leaf!:  (ides  AC>  BC  ;  becaufe  it 
was  demonftrated  that  the  two  angles  E,  F  of  the  Triangle 
ECF,  are  of  the  fame  affe&ion  with  the  two  lead  (ides  AC, 
BC.  From  whence  it  is  eafy  to  conclude  by  Tbeor.  10.  that  the 
perpendicular  CD,  by  confidering it  in  the  Triangle  ECF,  and 
the  angles  A,  B,  with  refpedl  to  the  perpendicular  CD,  confi- 
der’d  in  the  Triangle  ABC,  are  alfo  of  the  fame  affection  with 
the  two  (ides  AC,  BC. 

4 

THEOREM  XIV. 

if  two  angles ,  and  the  included  fide  of  a  Spherical  Triangle  an 
obtufe ,  the  third  angle  wiü  be  alfo  obtufe . 

I  fay  that  if  each  of  the  two  angles  B,  C,  of  the  Spherical 
Triangle  ABC,  and  the  fide  BC  included,  be  obtufe,  the 
third  angle  A  is  alfo  obtufe,  becaufe  it  can  neither  be  right  nor 
acute,  which  we  (hall  (hew  by  producing  the  two  Tides  AB, 
AC,  until  they  meet  in  a  point  D,  and  by  drawing  from  the 
angle  B,  toits  oppofite  (ide  AC,  the  perpendicular  BH,  which 
ihou’d  fall  within  the  Triangle  ABC,  as  you’ll  fee  by  the  fol¬ 
lowing 

DEMONSTRATION. 

Firfl,  if  the  angle  A  was  a  right  one,  the  angle  D  its  equal 
\vousd  be  alfo  a  right  one,  and  in  the  right-angled  Triangle 
BCD?  whofe  two  oblique  angles  P3C5  being  acute?  and  con- 

•  ~  fequently 
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fequently  of  the  fame  affe&ion,  becaufe  they  are  the  remain¬ 
der  to  180  degrees,  of  the  two  angles  ABC,  ACB,  which  are 
fuppos’d  obtufe,  the  Hypotenufe  BC  wou’d  be  by  Cor  oil.  1. 
Theor.  11.  lefs  than  a  Quadrant,  which  is  contrary  to  the  Sup¬ 
position.  From  whence  it  follows,  that  the  ang^e  A  is  not  a 
right  one.  Which  is  one  of  the  two  things  to  he  demonfir ated . 

Secondly,  If  the  angle  A  was  acute,  the  angle  Dits  equal 
wou*d  be  alfo  acute,  and  as  the  angle  BCD  is  alfo  acute,  the 
perpendicular  BH  wou’d  fall  within  the  Triangle  BCD,  by 
Theor.  12.  and  becaufe  each  of  the  two  angles  B,  C,  of  the 
right-angled  Triangle  BHC,  is  acute,  the  Hypotenufe  BC  will 
be  lefs  than  a  Quadrant,  by  Coroll,  1.  Theor,  11.  and  yet  it  is 
fuppos’d  greater.  From  w'hence  it  follows,  that  the  angle  A 
is  not  acute.  Which  remain  d  to  be  demonfir ated. 

THEOREM  XV. 

If  the  three  Angles  of  a  Spherical  Triangle  be  mtey  each  fide 
mil  he  lefs  than  a  Quadrant. 

I  fay  that  if  each  of  the  three  angles  of  the  Spherical  Tri* 
angle  ABC  be  acute,  each  of  its  three  Tides  will  alfo  be  acute, 
as  will  appear  by  drawing  from  one  of  its  two  angles,  as  from 
C,to  its  oppofite  fide  AB,  the  perpendicular  CD,  which  muft 
fall  within  the  Triangle  ABC,  by  Theor.  12. 

DEMONSTRATION. 

*  '  v 

Since  the  two  oblique  angles  A,  C,  op  the  Triangle  ADC 
right-angled  in  D,  are  acute,  and  confequently  of  the  fame 
affection,  the  Hypotenufe  AC  will  be  lefs  than  a  Quadrant,  by 
Coroll.  %.  Theor.  11.  and  by  the  famereafon  it  will  appear,  that 
the  Hypotenufe  BC  of  the  re&angled  Triangle  BDC,  is  lefs 
than  a  Quadrant,  and  if  you  let  fall  from  one  of  the  two  other 
acute  angles  A  or  B  a  perpendicular  on  its  oppofite  fide,  it  will 
appear  in  the  fame  manner  that  the  third  fide  AB  is  lefs  than 
a  Quadrant,  Which  was  to  be  demonfir ated. 

SCHOLIUM. 

It  will  appear  in  the  fame  manner,  that  if  the  Spherical 
Triangle  hath  one  acute  an%le9  and  the  other  two  ohtu[et  the  fides  are 
of  the  fame  affeüion  as  their  oppofite  angles ,  provided  you  draw 
the  perpendicular  from  the  acute  angle  ;  as  if  the  angle  Cbe 
acute,  and  the  two  others  A,  B  obtufe,  the  fide  AB  will  be 
alfo  acute,  and  the  two  others  AC,  J&vill  be  likewif© 
;  obtufe»  “  Ni  THEO. 

i 


10$ 

Plate  4, 
Fig.  41» 


Fig.  43. 
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THEOREM  XVI. 

If  the  three  fides  of  a  Spherical  Triangle  are  ohtufe7  the  three 

Angles  will  be  alyo  obtufe. 

Plate  4.  ï  fay  that  if  the  three  fides  of  the  Spherical  Triangle  ABC 
44*  ]ke  obtufe,  the  three  angles  are  alfo  obtufe  ;  becaufe  if  the  two 
fides  AC,  BC  are,  for  example,  the  leaft,  and  AB  the  great¬ 
eft,  in  which  cale  the  two  angles  A,  B,  will  be  alfo  the  leaft* 
and  C  the  greateft,  byTheor .  8»  each  of  the  two  leaft  angles 
A,  S5  will  be  obtufe,  by  Coroll .  Tkeor.  13*  wherefore  the  third 
and  greateft:  angle  C  will  be  alfo  obtufe.  Which  was  to  be  de - 
monfirated . 

T  II  E  O  R  E  M  XVII. 

If  a  Spherical  Triangle  has  one  fide  lefst  the  other  equals  and  the 
third  greater  than  a  Quadrant }  the  angles  oppcfite  to  the  two 
leaf  fides  will  be  acute ,  and  that  which  is  oppofite  to  the  greateft 
fide  will  be  obtufe» 

Plate  5.  I  fay  that  if  in  the  Spherical  Triangle  ABC,  the  fide  AC  is 
fig-  ;‘»2.  lefs  than  a  Quadrant,  the  fide  BC  equal  to  a  Quadrant,  and 
the  third  fide  AB  greater  than  a  Quadrant,  each  of  the  two 
leaft  angles  AB,  is  acute,  and  the  greateft  C  obtufe. 

PREPARATION. 

From  the  arçgle  C,  compris’d  by  the  two  leaft  fides  AC, 
BC,  as  Pole,  With  thediftance  BC  equal  to  a  Quadrant,  de- 
fcrîbe  the  arc  of  a  great  Circle  BD,  which  by  7 heor.  3»  will 
cut  at  right  angles  the  other  fide  AC  produc’d  iq  the  point  D. 

DEMONSTRATION. 

-  > 

■  - 

It  is  already  evident,  that  the  angle  ABC  is  acute,  becaufe 
the  point  C  being  the  Pole  of  the  arc  BD,  by  Confir.  the  an¬ 
gle  C.BD  is  right  I heor»  3.  It  is  alfo  evident  that  the  angle 
BAG  is  acute,  becaufe  the  angle  ABD  being  acute,  and  the 
Hypotenufe  ABofthe.  Triangle  ADB  right-angled  in  D,  be¬ 
ing  greater  than  a  Quadrant,  by  Sapp,  the  angle  BAD  it  ob¬ 
tufe  by  Coroll.  2  Theor.li»  and  confequently  the  angle  CAB 
acute;  Laftly  it  is  evident  that  the  third  angle  C  is  obtufe, 
becaufe  the  fide  AD^f  the  right-angled  Triangle  AD33  being 

—  .  .  X  •  t* 


•  Chap.  I.  Of  Spherical  Trigonometry. 

lefs  than  a  Quadrant,  becaufe  of  the  Quadrant  CD,  by  Ccnftr » 
and  the  Hypôtenufe  A B  being  greater  than  a  Quadrant  by 
fupp.  the  other  fide  BD  will  be  obtufe.  by  Coroll .  3.  Thecr.  11» 
and  as  this  fide  BD  n'eafures  the  angle  C,  by  Theor .  2.  It  fol¬ 
lows  that  the  angle  C  is  alfo  obtufe.  Which  was  to  be  demon- 
fir  ate  d. 

T  H  E  O  R  E  M  XVIII, 

There'may  be  two  unequal  Spherical  Triangles,  which  have  two 
angles  in  each  refpefiively  equal,  and  one  equal  fide  oppofite  to 
a  fame  angle,  ✓ 

If  the  two  fkles  AC,  BC,  of  the  Spherical  Triangle  ABC, 
make  together  a  Semicircle,  and  if  you  produce  the  third  fide 
AB  towards  D,  the  exterior  angle  CBD  will  be  equal  to  the 
interior  oppofite  A  of  the  fame  fide, /y  9.  Wherefore 
if  thros  the  point  C,  and  thro  '  the  point  D,  taken  at  pleafure 
in  the  fide  AB  produc’d,  you  defcribe  the  arc  of  a  great  circle 
CD,  you  will  have  two  different  Triangles  A  DC,  BDC,  ha¬ 
ving  the  angle  D  common,  the  angle  B  equal  to  the  angle  A» 
and  the  fide  CD  common,  which  is  oppofite  to  the  equal  an¬ 
gles  A,  B.  Which  was  to  be  demonfirated. 

SCHOLIUM, 

It  is  evident,  that  fincethe  two  fiJes  AC,  BC,  make  toge* 
ther  a  Semicircle,  if  one  of  thefe  two  is  acute,  the  other 
fhou’d  be  obtufe.  Wherefore  if  the  two  angles  A,D,  of  the 
Triangle  ADC,  which  are  the  fame  with  the  two  B,  D,  of  the 
Triangle  BDC, be  known,  and  the  fide  CD  oppofite  to  the  gi¬ 
ven  angle  A  or  B,  and  you  wou’d  find  the  fide  AC  in  the  Tri¬ 
angle  ADC,  or  BC  in  the  Triangle  BDC  ;  you  IhoTd  know 
whether  this  fide  AC  or  BC  is  acute  or  obtufe,  becaufe  it  may 
be  cither,  the  fame  thing  remaining  known. 

THEOREM  XIX. 

If  two  Spherical  Triangles  have  twofides  in  each  re  fife  &  he  ly  equal* 
and  the  bafe  of  the  one  equal  to  that  of  the  other*  thefe  two  fri¬ 
andes  wiU  be  equal,  and  the  angles  compris'd  by  the  equal  [ides, 
will  be  equal, 

\  * 

I  fay  that  if  the  fide  AB  of  the  Spherical  Triangle  ABC,  1>e 
equal  to  the  fide  DE  of  the  Spherical  Triangle  DEF,  the  fide 
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Plate  4.  A C  to  the  fide  DF,  and  thebafe  BC  to  thebafe  EF3  the  two 
Pig.  40»  Triangles  ABf,  DEF,  are  abfolutely  equal. 

PREPARATION. 

From  the  point  B  thro*  the  point  A,  defcribethe  arc  of  a 
circle  GIT?  which  is  done  with  the  diftance  of  the  fide  PE,  fup- 
po^’d  equal  to  the  fide  AB  •  and  from  the  point  C  thro’  the 
point  A,  defcribe  the  ‘arc  of  a  circle  IK,  which  is  done  with 
the  diftance  of  the  fide  DF,  fuppos’d  equal  to  the  fide  A  C» 

• 

DEMONSTRATION, 

If  you  imagine  the  Triangle  DEF  applied  on  the  Triangle 
ABC  fo  that  the  bafe  EF  coincides  with  the  bale  AB,  which 
is  poftible,  becaufe  they  are  fuppos’d  equal,  the  point  D  will 
be  in  lome  point  of  the  arc  GH,  which  was  describ’d  from 
the  point  A,  with  the  diftance  DE,  equal  to  the  fide  AB,and 
alfo  in  theTame  point  of  the  arc  1KS  which  was  defcrib’d 
from  the  point  B,  with  the  diftance  DF  equal  to  the  fide  A  C5 
wherefore  ’twill  be  in  the  point  of  their  interfe&ion  A,  and 
thus  the  whole  Triangle  LEF  will  fall  on  the  whole  Triangle 
0  ABC,  and  thefe  two  Triangles  will  be  entirely  equal.  Which 
was  to  be  demonjlratod . 

SCHOLIUM. 

0 

This  Theorem  fhews  that  a  Spherical  Triangle  is  Diffidently 
determin’d  when  its  three  fides  are  known  ;  bccaufe  one  can¬ 
not  have  two  unequal  Triangles,  wbofe  three  fides  are  equal 
to  each  other.  The  three  angles  likewife  determine  a  SpherD 
£ai  Triangle,  as  is  eafy  to  conclude  by 

THEOREM  XX. 

If  from  the  three  angles  of  a  Spherical  Triangle, as  Poles  ,you  defer  ik 
three  great  Circles,  tbeje  three  Circles  will  form,  by  their  inter- 
ferions,  another  Spherical  Triangle,  each  fide  whereof  will  be  the 
remainder  to  180  degrees  of  the  angle  oppofiteân  the  given  Tri¬ 
angle ,  and  reciprocally  each  angle  will  be  the  remainder  to  a  Se¬ 
micircle  of  the  fide  cpfofitein  the  given  Triangle • 

Plate  5.  Firft,  Ï  fay.  that  if  fiem  the  three  angles  of  the  Spherical 
f’g- 54*  Triangle  A  8’"',  you  defedbe  three  great  circles,  which  form 
here  the  Spherical  Triangle  DEF,  the  fide  L  E  of  this  new  Tri¬ 
angle  is  the  remainder  to  180  degrees  of  the  oppofite  angle  G* 

'  ' * '  ’  |he 


;  Chap.  I.  Of  Spherical  Trigonometry.  109 

Î  the  fide  DF,  the  remainder  to  180  degrees  off  the  oppofite  Plate  5.. 

angle  B,  and  the  fide  EF,  the  remainder  to  180  degrees  of  54» 
I]  theoppofice  angle  A. 

demonstration. 

Since  the  point  A  is  the  Pole  of  the  arc  EF,  the  arcs  AP,  AH 
will  he  Quadrants,  by  JDef,  10.  Likewife  fince  the  point  B  is 
the  Pole  of  the  arc  DF,  the  arcs  Bip  BS,  will  be  Quadrants. 

Lafily,  fince  the  point  C  is  the  Pole  of  the  arc  DE,  the  arcs 
CN.  CO,  will  be  Quadrants.  Thus  the  fix  arcs  AP,  AH,  BI, 

!  BS,  CN,  CO,  being  Quadrants, will  be  equal  to  each  other. 

Since  the  arc  aB  pafifes  thro5  the  Pole  A  of  the  arc  EF, 
and  thro5  the  Pole  BoF  the  arc  DF,  the  angles  P,  Q,  R,  S, 
will  be  right  ones  by  Tbeor.  3.  and  reciprocally  the  two  arcs 
EF,  DF,  will  pafs  thro’  the  Poles  of  the  arc  A 8,  which 
:  confcquently  will  be  F,  T,  where  thefe  two  arcs  EF,  DF, 

1  interfeft,  and  the  arcs  FR,  FP,  will  be  Quadrants.  Like- 
f  wife  fince  the  arc  AC  pafles  thro’  the  Pole  A  of  the  arc 
EF,  and  thro5  the  Pole  C  of  the  arc  DE,  the  angles  G, 

H,  M,  O,  will  be  right  ones,  and  reciprocally  the  two  arcs 
I  EF,  DE,  will  pafs  thro’  the  Poles  of  the  arc  AC,  which 
3  confequently  will  be  E,  V,  where  thefe  two  arcs  EF,  DV, 
interfeft  ;  and  the  arcs  EO,  EH,  will  be  Quadrant".  Laft* 
ly,  fince  the  arc  BC  pafles  thro5  the  Pole*B  of  the  arcDF, 
j  and  thro5  the  Pole  C  of  the  arc  DE,  the  angles  I,  K,  L, 
j  N,  will  be  right  ones,  and  reciprocally  the  two  arcs  DF, 

DF,  will  pafs  thro5  the  Poles  of  the  arc  BC,  which  confe- 
quently  will  be  D,  X,  where  thefe  two  arcs  DF,  DE,  inter- 
fe£l,  and  the  arcs  DL,  DI,  will  be  Quadrants.  Thus  the 
fix  arcs  FR,  FP,  EO,  EH,  DL,  DT,  being  Quadrants,  will 
;  be  equal  to  each  other,  and  to  the  preceding  fix. 

Since  the  arcs  EO,  DL,  arc  Quadrants,  and  confequent- 
1y  equal  to  each  other,  if  from  each  of  thefe  two  equal  arcs 
]  EO,  DL,  you  fubftraffc  the  common  part  DO,  there  will  re¬ 
main  DE  equal  to  OL  :  and  fince  the  arc  OL  meafures  by 
1  Tbeor*  2.  the  angle  OCL,  which  is  the  remainder  to  180 
1  degrees  of  the  angle  ACB,  it  follows  that  the  fide  DE  is 
!  equal  to  the  remainder  to  180  degrees  of  the  angle  C  of 
the  Triangle  ABC.  Likewife  fince  the  arcs  FR,  DI,  are 
Quadrants,  and  confeqùently  equal  to  each  other,  if  to 
each  of  thefe  two  equal  arcs  FR,  DI,  you  add  the  common 
'  part  DR,  you  will  have  DF  eqyal  to  RI  ;  and  fince  the  arc 
RI  meafures  the  angle  RBI,  which  is  the  remainder  to  180 
:  degrees  of  the  angle  ABC,  it  follows  that  the  fide  DF  is  equal 
;  to  the  remainder  to  180  degrees  of  the  angle  B  of  the  Tri» 

I  angle  ABC®  Lafily,  Since  the  two  arcs  J?F,  EHa  are  Qua- 

'  *  .  dyantsa 
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Fjate  5»  drants,  and  confequently  equal  to  each  other,  if  to  each  of 
54»  thefetwo  equal  arcs  PF,  EH,  you  add  the  common  part  PEg 
you  will  have  EF  equal  to  PH  j  and  finçe  the  arc  PH  mea¬ 
sures  the  angle  HAP,  which  is  the  remainder  to  1S0  degrees 
of  the  angle  B  AC,  it  follows,  that  the  fide  EF  is  equal  to  the 
remainder  to  180  degrees  of  the  angle  A  of  the  Triangle 
A  BC.  tyhhh  was  to  be  demonfir ated* 

Secondly  I  fay,  that  reciprocally  all  the  angles  of  the  Tri¬ 
angle  DEF,  are  equal  to  the  remainders  to  180  degrees  of  the 
oppofite  fides  in  the  Triangle  ABC,  that  is  to  fay,  the  fide 
AB  is  equal  to  the  remainder  to  x8o  degrees  of  the  oppofite 
angle  DFE,  the  fide  BC  equal  to  the  remainder  to  180  degrees 
of  the  oppofite  angle  EDF,  and  the  fide  AC  equal  to  the  re¬ 
mainder  to  1 80  degrees  of  the  oppofite  angle  DEF* 

DEMONSTRATION. 

Tf  from  the  two  Quadrants  A  P,  BS,  you  fubftraél  the 
common  part  BP,  there  will  remain  the  fide  AB,  equal  to  the 
arc  PS,  that  is  to  fay,  to  the  angle  PTS,  which  is  the  re¬ 
mainder  to  180  degrees  of  the  angle  DTE,  or  DFE,  its  equal, 
likewife,  if  from  the  Quadrants  CM,  BI,  you  fubftra&  the 
common  part  BN,  there  will  remain  the  fide  BC  equal  to  the 
arc  NI,  that  is  to  fay,  to  the  angle  NDI,  which  is  the  re- 
maindcr°to  180  degrees  of  the  angle  EDF®  Lafily,  if  from 
the  Quadrants  CO,  AH,  you  fubftraâ:  the  common  part  AO, 
there  will  remain  the  fide  AC  equal  to  the  arc  OH,  that  is  to 
fay,  to  the  angle  OEH,  which  is  the  remainder  to  180  de¬ 
grees  of  the  angle  DEF.  Which  was  to  be  demonfir  ateda 

scholium. 

i  ' 

This  Theorem  {hews,  that  a  Spherical  Triangle,  as  ABQ, 
is  fufficiently  determine  by  9tis  three  given  angles,  becaufe 
one  may  fuppofe  the  other  Spherical  Triangle  DEF,  whole 
three  fides  are  the  remainders  to  1 80  degrees  of  the  angles  in 
the  Triangle  ABC,  and  confequently  known,  which  deter¬ 
mine  the  Triangle  DEF,  by  The  or*  12,  and  confequently  the 
Triangle  ABC. 
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THEOREM  XXL 

The  Sum  of  the  Sines  of  any  two  Angles,  is  to  the  difference  of 
the  fame  Sines ,  as  the  Tangent  of  half  the  Sum  of  the  fame 
two  Angles ,  is  to  the  Tangent  of  half  their  difference. 


TMagine  any  re&ilineal  Triangle  ABC;  Ifay  that  the  Sam 
4  of  the  Sines  of  the  two  angles  A,  B,  is  to  the  difference  of 
the  fame  Sines,  as  the  Tangent  of  half  the  Sum  of  the  fame 
angles  A,  B,  is  to  the  Tangent  of  half  their  difference. 


Plate  5. 
Fig.  53, 


DEMONSTRATION. 

Since  the  Sines  of  the  two  angles  A,  B,  are  in  the  fame 
Ratio  as  their  oppofite  fides  BC,  AC,  by  Theor*  4.  chap.  1.  /.  2. 

I  you  may  take  thefe  two  fidcs  BC,  AG,  for  the  Sines  of  their 
oppofite  angles  A,  B  :  Wherefore,  by  Theor.6.  chap •  1»  1.2. 
there  will  be  the  fame  Ratio  of  the  Sines  of  the  two  angles 
:  A*B,  to  the  difference  of  the  fame  Sines,  as  of  the  Tangent  of 
half  the  Sum  of  the  fame  angles  A,B,to  the  Tangent  of  half 
their  difference.  Which  was-  to  be  demonfir ated. 

•  THEOREM  XXII. 

In  a  right-angled  Spherical  Triangle,  the  ’Radius  is  to  the  Sine  of 
one  of  the  two  fides,  as  the  Tangent  of  the  angle  adjacent  to  this 
fide,  is  to  the  Tangent  of  the  other  fide  oppefite  to  this  angle . 

T  Say  that  in  the  Spherical  Triangle  ABC  right-angled  inC,  Plated 
the  Radius  is  to  the  Sine  of  the  fide  AC,  as  the  Tangent  Fig.  56» 
of  the  angle  A  adjacent  to  the  fide  AC,  is  to  the  Tangent  of 
the  other  fide  BC  oppofite  to  the  fame  angle  A. 

PREPARATION. 


Produce  the  fide  AC,  and  the  Hypotenufc  A  B*  to  the 
points  D,  E,  fo  that  AD,  AE,  be  Quadrants,  and  deferibe 
from  the  Pole  A,  thro*  the  two  points  D,  E,  the  arc  of  a. 
great  Circle  DE,  which  will  be  the  meafure  of  the  angle  A> 
by  Theor .  2.  Draw  from  the  Centre  F  of  the  Sphere  thro* 
the  points  A,  B,  C,  D,E,  the  Radii  FA,  FB,  FC,  FD,  FE» 
and  from  the  point  C,  draw  CH  perpendicular  to  the  Radius 
£C?  which  meeting  the  Radius  FB  produc’d  in  H,  will  be  the 

Tangent 
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Tangent  of  the  fideBC,  by  Def,  t8.  and  from  the  point  D, 
draw  DG  perpendicular  to  the  Radius  FD,  which  meeting 
the  Radius  FE  produc’d  in  G,  will  be  the  Tangent  of  the 
arc  DE,  or  of  the  angle  A.  Again  from  the  point  C,  draw 
Cl  perpendicular  to  the  Radius  F  A,  which  will  be  the  Sine  of 
the  fide  AC,  by  Def,  1 6.  and  join  the  right  line  HT,  which 
will  be  in  the  Plane  of  the  arc  AC,  as  the  Tangent  CH  is  in  the 
Plane  of  the  arc  BC,  which  is  perpendicular  to  the  Plane  of 
the  arc  AC,  finceit  is  fuppos’d  that  the  fpherical  angle  ACB 
is  a  right  one,  and  alfo  fince  the  Tangent  DG  is  in  the  Plane 
© f  the  arc  DE,  which  is  perpendicular  to  the  Plane  of  the 
arc  AD,  (ince  the  fpherical  angle  ADE  is  a  right  one,  by 
Tbeor.  3. 

~N  /a*  -  - 

DEMONSTRATION. 

Since  the  Tangent  CH  is  perpendicular  to  the  Radius  PC, 
which  is  the  common  Section  of  tire  two  perpendicular  Planes 
AC,  BC,  and  that  it  is  in  the  Plane  EC,  it  will  be  perpendi¬ 
cular  to  the  other  Plane  AB,  and  confequently  to  the  Sine 
Cl  which  is  in  this  Plane.  So  that  the  angle  ICH  is  a  right 
one,  and  confequently  equal  to  the  angle  FDG,  which  is  alfo 
right,  by  Conftr •  Likewife,  fince  the  Tangent  DG  is  perpen¬ 
dicular  to  the  Radius  FD,  which  is  the  common  Section  of 
the  two  perpendicular  Planes  AD,  D5*  and  that  it  is  in  the 
Plane  DE,  it  will  be  perpendicular  to  the  other  Plane  AD, or 
AG,  and  confequently  parallel  to  the  Tangent  CH,  by  6  îi» 
fince  this  Tangent  CH  was  demonfirated  to*  be  perpendicular 
to  the  fame  Plane  AC.  Laftly,  fince  the  Sine  HI  is  perpen¬ 
dicular  to  the  Radius  FA,  by  Def  .  16.  and  fince  the  line  FG  is 
likewife  perpendicular  to  the  Radius  FA,  by  reafon  of  the 
Quadrant  AE,  whkh  mcafures  the  right- angle  AFE,  by 
•  Def.  1 1 .  the  two  lines  FG,  HI,  will  be  parallel  to  each  other, 
by  28,  i. and  by  10.  II.  the  two  angles  G,  H,  will  be  equal 
to  each  other  :  wherefore  by  3  2. 1 .  the  two  right-angled  T ri- 
angles  CHl,FGDvwi!!  be  equiangled,  and  by  4.  6.  the  Radius 
FD  is  to  the  fine  Cl  of  the  fide  AÇ,  as  the  Tangent  DG  of 
the  angle  A,  to  the  Tangent  CH  of  the  fide  BC.  Which  ms 
to  he  demonftrated • 

SCHOLIUM. 

1 

One  may  prove  in  the  fame  manner,  that  the  Radius  is  to 
the  Sine  of  the  fide  BC,  as  the  Tangent  of  the  angle  B,  to 
the  Tangent  of  the  other  fide  AC,  by  producing  the  fide  BC, 

infiead  of  the  fide  AC® 

CORO  L» 
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COROLLARY. 

I  •  ' 

J  ,  /  -  ,  (  - 

It  follows  from  this  Theorem,  that  if  in  the  right-angled  p làte  6. 
Triangle  ABC,  the  two  fides  AC,  BC,  be  known,  you  may  Pig.  55* 
find  either  of  the  two  oblique  angles  A,  B  :  and  that  if  in  the 
fame  right-angled  Triangle  ABC,  one  fide  and  the  adjacent 
:  oblique  angle  be  known,  you  may  find  the  fide  oppofite  to 
ij  this  angle. 

THEOREM  XXIH.  • 

In  a  right-angled  Spherical  Triangle ,  the  Radius  is  to  the  Sine  of 
the  Hypotenufe^,  as  the  Sines  of  one  of  the  two  oblique  angles ,  is 
to  the  Sine  of  its  oppofite  fide. 

ISay  that  in  the  fphencal  Triangle  ABC  right-angled  in  C,  ^S*  55* 
the  Radius  is  to  the  Sine  of  the  Hypotenufe  AB,  as  the 
Sine  of  the  angle  A,  is  to  the  Sine  of  its  oppofite  fide  BC. 

PREP  ARATION, 

1  •  *  '  :  ■■  c 

Produce  the  fide  AC,  and  the  Hypotenufe  ABS  to  the 
points  D,  E,  fo  that  AD,  AE,  be  Quadrants,  and  defcribc 
from  the  Pole  A,  thro5  the  points  E,  D,  the  arc  of  a  great 
Circle  DE,  which  will  be  the  meafure  of  the  angle  A.  by 
Theor.  2.  Draw  from  the  Centre  F  of  the  Sphere,  thro’ 
the  points  A,  C,  D,  E,  the  Radii  FA,  FC,  FD,  FE,  and 
from  the  point  B,  drawBH  perpendicular  to  the  Radius  FA, 
which  will  be  the  Sine  of  the  Hypotenufe  AB;  and  BI.  per¬ 
pendicular  to  the  Radius  FC,  which  will  be  the  Sine  of  the 
fide  BC.  /Again  from  the  point  E,  draw  EG  perpendicular 
to  the  Radius  FD,  which  will  be  the  Sine  of  the  arc  ED,  or 
of  the  angle  A  ;  join  the  right  line  HI. 

demonstration. 

I  • 

Since  the  Sine  BÎ  is  perpendicular  to  the  Radius  FC,  which 
is  the  common  Section  of  the  perpendicular  Planes  AC,  BCS 
and  firce  it  is  in  the  Plane  BC,  it  will  be  likewife  perpendicu¬ 
lar  to  the  other  Plane  AC,  and  confequently  to  the  line  HI 
which  is  in  this  Plane.  Thus  the  Triangle  HIC  is  right» 
angled  in  I.  Likewife  fince  the  Sine  FG  is  perpendicular  to 
the  Radius  FD,  which  is  the  common  Sedion  of  the  two  per- 
pedicular  Planes  AD,  DE?  and  fincç  it  is  in  the  Plane  DE,  ic 
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Plate  6.  will  be  alfo  perpendicular  to  the  other  Plane  AD,  and  by  6, 1 1. 
riS*  55*  it  will  be  parallel  to  the  Sine  BI,  which  was  demonifrated  to 
be  perpendicular  to  the  fame  Plane  AD,  or  AC.  JLaftly,' 
fince  each  of  the  two  lines  BH,  EF,  is  perpendicular  to  the 
fame  FA,  they  will  be  parallel  to  each  other,  by  28.  1.  and 
by  10.  II.  the  two  angles  FEG,  HBJ,  will  be  equal  to  each 
other:  Wherefore  by  32.  1.  the  two  right-angled  Triangles 
BFG,  BIH,  will  be  equi-angled,  and  £y  4.  6,  the  Radius  EF, 
is  to  the  Sine  BH  of  the  Hypotenufe  AB,  as  the  Sine  EG  of 
the  angle  A,  to  the  Sine  B I  of  the  oppolite  fide  BC.  Which 
was  to  be  demonftrated . 

SCHOLIUM. 


One  may  fhew  in  the  fame  manner,  that  the  Radius  is  to 
the  Sine  of  the  fame  Hypotendfe  AB,  as  the  Sinêof  the  other 
oblique  angle  B,  to  the  Sine  of  its  oppofite  fide  AC,  by  pro¬ 
ducing  the  fide  BC,  inftead  of  the  fide  AC.  From  whence  it 
Is  eafy  to  conclude,  that  the  Radius  being  the  Sine  of  the 
right-angle  C,  which  is  oppofite  to  the  Hypotenufe  BC,  the 
»  Sines  of  the  three  fidesof  aright-angled  fpherical  Triangle  are 

proportional  to  the  Sines  of  the  oppofite  angles.  This  is  alfo 
true  in  an  oblique-angled  fpherical  Triangle*  as  will  be  {hewn 
In  the  following  Theorem. 

corollary. 

It  follows  from  this  Theorem,  that  if  in  the  right-angled 
fpherical  Triangle  AEC,  the  Hypotenufe  Ag,  and  one  of  the 
two  fides  AC,  BC  be  known,  you  may  find  the  oblique  angle 
oppofite  to  this  fide  :  and  that  if  in  the  fame  Triangle  ABC, 
the  Hypotenufe  and  an  oblique  angle  be  known,  you  may  find 
the  fide  oppofite  to  this  angle  :  ar  d  again,  if  you  know  one 
fide  and  its  oppofite  angle,  you  may  find  the  Hypotenufe,  It 
follows  alfo,  that  when  the  Hypotenufe  is  a  Quadrant,  each 
oblique  angle  will  be  equal  to  its  oppofite  fide. 


THEOREM  XXIV. 

« 

In  every  Spherical  Triangle ,  the  Sines  of  the  fides  are  proportional 
to  the  Sines  of  the  Angles  oppofite  to  thefe  Sides, 

Plate  4*  T  Say  that  in  the  fpherical  Triangle  ABC,  whether  righc- 
Fig„  43,  1  angled  or  oblique-angled,  the  Sine  of  the  angle  A,  is  to 
the  Sine  of  its  oppofite  fide  BC,  as  the  Sine  of  the  angle  B, 
is  to  the  Sine  of  its  oppofite  fide  AC® 

DEMON*: 
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DEMONSTRA  TIO  N.  «• 

4  v 


ïf  from  the  angle  C,  you  let  fall  the  perpendicular  CD  on 
the  oppofite  fide  AB,  it  will  appear,  by  the  frecedingTbeorem, 
1  that  in  the  right-angled  Triangle  ADC,  the  Sire  of  the  angle 
A  is  to  the  Sine  of  its  oppofite  fide  CD,  as  the  Sine  of  the 
right-angle  D,  or  the  Radius,  is  to  the  Sine  of  the  Hypote- 
nufe  AC  :  and  that  in  the  right-angled  Triangle  BDC,  the 
Sine  of  the  fide  CD,  is  to  the  Sine  of  its  oppohte  angle  B,  os 
the  Sine  of  the  Hypotenufe  BC,  is  to  the  Radius:  From 
whence  it  follows,  ex  &quo  perturbait,  that  the  Sine  of  the 
angle  A,  is  to  the  Sine  of  the  angle  B,  as  the  Sine  of  the 
fide  BC,  is  to  the  Sine  of  the  fide  AC,  and  by  alterna* 
tien ,  that  the  Sine  of  the  angle  A,  is  £0  the  Sine  of  the  fide 
BC,  as  the  Jine  of  the  angle  B3  is  to  the  Sire  of  the  fide  AC. 
Which  was  to  be  demon  fir  at  ed . 

scholium. 

It  may  he  fhewn  in  the  fame  manner,  that  the  Sine  of  the 
angle  A,  is  to  the  Sine  of  its  oppohte  fide  BC,  as  the  Sine  of 
the  angle  C,  is  to  the  Sine  of  its  oppofite  fide  AB,  namely 
by  Letting  fall  from  one  of  the  other  two  angles  A,  B,  a  per- 
pend:cular  on  the  oppohte  fide,  without  taking  notice,  whe¬ 
ther  this  perpendicular  falls  within  or  without  the  Triangle 
feecaufc  the  Denionftration  will  be  always  the  lame. 

COROLLARY. 

It  follows  from  this  Theorem,  that  if  in  the  fphericat  Tri¬ 
angle  ABC,  the  two  angks,  as  A,  8,  and  the  fide  BC  op¬ 
pofite  £0  the  angle  A  be  known,  the  fide  AC,  oppofite  to 
the  angle  B  may  be  found  ?  and  that  if  the  two  fides  as  AB, 
BC,  and  the  angle  A  oppofite  to  the  fide  BC  be  known,  the 
angle  C  oppofite  to  the  other  fide  AB  may  be  found.  But  in 
the  firft  Cafe  an  Ambiguity  may  arife  about  the  fide  requir’d, 
foecaufe  this  fide  may  be  acute  or  obtufc,  the  fame  things  b«- 
ing  known,  as  we  have  demonftrated  in  Tkor ♦  18*  j 
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■  *  *  J  '• -  -4  jUI  [ 

J»  a  Spherical  Triangle ,  •S’i/zeJ  <?/  Me  Segments  of  the  Bafev 

made  by  the  perpendicular  let  fall  thereon ,  are  reciprocally  pro¬ 
portional  to  the  Tangents  of  the  angles  adjacent  to  this  Bafe . 

I  Say  that  in  the  fpherical  Triangle  ABC,  whofebafeis  AB, 
with  refpeéî  to  its’  perpendicular  CD,  the  5ine  of  the 
fegment  AD,  is  to  the  Sine  of  the  fegment  BD,  as  the  Tan» 
gent  of  the  angle  B,  to  the  Tangent  of  the  angle  A. 

demonsration. 

Since  in  the  right-angled  Triangle  ADC,  the  Radius  is  to 
the  Sine  of  the  arc  AD,  as  the  Tangent  of  the  angle  A,  to  the 
Tangent  of  the  arc  CD,  by  Theon  22  and  that  likewife  in 
the  right-angled  Triangle  BDC,  the  Sine  of  the  arc  BD, 
is  to  the  Radius,  as  the  Tangent  of  the  arc  CD,  to  the  Tan¬ 
gent  of  the  angle  B,  it  follows  ex  œquo,  that  the  Sine  of  the 
arc  AD,  is  to  the  Sine  of  the  arc  BD,  as  the  Tangent  of  the 
angle  B,  to  the  Tangent  of  the  angle  A.  Which  was  to  he 
demonftrated. 

THEOREM  XXVI. 

tn  a  Spherical  Triangle ,  the  Sine  complements  of  the  Segments  of 
the  Bafe ,  made  by  its  perpendicular ,  are  proportional  to  the 
Sine  complements  of'  the  two  other  fides . 

I  Say,  that  in  the  fpherical  Triangle  ABC,  whofe  bafe  is 
AB,  withrefpeft  to  its  perpendicular  CD,  the  Sine  com¬ 
plement  of  the  Segment  AD,  is  to  the  Sine  complement  of 
the  fegment  BD,  as  the  Sine  complement  of  the  fide  AC, 
to  the  Sine  complement  of  the  fide  BC. 

PREPARA  TION, 

Defcribe  from  the  point  C,  as  a  Pole,  at  a  Quadrants  di- 
ffancc,  the  arc  of  a  great  Circle  EHF,  which  cuts  here  the  bafe 
AB  produc'd  in  the  points  E,  F,  the  fide  AC  in  the  point  G, 
the  perpendicular  CD  in  the  point  H,  and  the  other  fide 
BC  in  the  point  I,  fo  that  the  two  ares  CG,  Cl,  will  be 
Quadrants,  and  the  three  angles  G3H,I3  will  be  right  ones. 
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!  f  *  *•  •  •  '  '  o-  v.  1  » 

hy  Theor.  3.  To  that  byreafonof  the  right  angle  D,  the  two 
point  E,  F,  will  be  the  Poles  of  the  arc  CH, .and  confequent-s 
ly  the  two  arcs  DE,  DF,  are  Quadrants.  From  whence  it 
follows  that  AE  is  the  complement  of  the  Segment  AD,  and 
BF  the  complement  of  the  Segment  BD,  and  that  likewife 
AC  is  the  complement  of  the  iide  AC,  and  BX  the  couple» 
mène  of  the  fide  BC* 

DEMONSTRATION, 

\  ^ 

Since  in  the  Triangle  AGE  right-anglM  in  G,  the  Radius  is 
to  the  Sine  of  the  angle  E,  as  the  Sine  of  the  arc  AE,  or  of 
the  complement  of  the  Segment  AD,  to  the  Sine  of  the  arc 
AG,  or  of  the  complement  of  the  fide  AC,  by  Thor,  23.  and 
likewife  in  the  Triangle  BIF,  right-angled  in  I,  the  Radius 
is  to  the  Sine  of  the  angle  F,  or  E  its  equal,  as  the  Sine  of 
the  arc  BF,  or  of  the  tomplement  of  the  Segment  BD,  to  the 
Sine  of  the  arc  BT,  or  of  the  complement  of  the  fideBC  % 
there  will  be  the  fame  ratio  of  the  Sine  complement  of  the 
Segment  AD  to  the  fine  complement  of  the  Segment  BD,  as 
of  the  Sine  complement  of  the  fide  AC,  to  the  Sine  comple¬ 
ment  of  the  fide  BC,  Which  pas  u  be  demonfir ated . 

THEOREM  XXVII. 

h  a  Spherical  Triangle ,  the  Sine  complements  of  the  two  angles 
made  by  the  perpendicular,  are  proportional  to  the  Tangent  com  ¬ 
plements  of  the  two  {ides* 

•  1 

Say,  that  in  the  fpherical  Triangle  ABC,  whofe  bafe  is  Fig.  57° 
AB,  with  refpe&  of  its  perpendicular  CD,  the  Sine  com¬ 
plement  of  the  angle  ACD,  il  to  the  Sine  complement  of 
the  angle  BCD,  as  the  Tangent  complement  of  the  fide  a£s 
is  to  the  Tangent  complement  of  the  fide  BC, 

DEMONSTRATION, 

;  .  .  h  ,  • 

Let  the  preparation  be  like  the  preceding,  and  it  will  ap¬ 
pear  by  Theor .  2.  that  the  meafure  of  the  angle  ACD  is  the 
arc  GH,  whofe  complement  is  EG,  and  that  the  meafure  of  • 
the  angle  BCD  is  the  arc  HI,  whofe  complement  is  FX }  and 
•  fince  by  Theor -  22.  in  the  Triangle  AGE  right-angled  in  G, 
the  Radius,  is  to  the  Tangent  of  the  angle  E,  as  the  Sine  of 
the  arc  EG,  or  Sine  complement  of  the  angle  ACD,  to  the 
Tangent  of  the  arc  AG,  or  Tangent  complement  of  the 
fide  AC  :  and  that  likewife  in  the  Triangle  BXF  right-angled 

o  in 
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plate  the  Radius,'  is  to  the  Tangent  of  the  angle  F,  or  E  its 

'fjg..5d,  equa^  as  the  Sine  of  the  arc  FI,  or  Sine  complement  of  the 
angle  BCD.  to  the  Tangentof  the  arc  BI,  or  Tangent  com¬ 
plement  of  the  fide  BC  *,  it  follows  that  the  Sine  complement 
of  the  angle  ACD,  is  to  the  Sine  complement  of  the  angle 
BCD?  as  the  Tangent  complement  of  the  fide  AC,  is  to  the 
Tangent  complement  of  the  fide  BC.  Which  ms  to  be  demon • 
firated. 

THEOREM  XXV1IL 

•  •  i  .  * 

In  a  Spherical  Triangle ,  the  Sines  of  the  tm  Angles  made  by  the 
ferpendicular ,  are  proportional  to  the  Sine  complements  of  the 
ti vo  Angles  at  the  Bafe* 

fig.  58'  T  Say,  that  in  the  fpherical  Triangle  ABC,  whole  bafe  is 
A  AB,  with  refpeét  to  its  perpendicular  CD  $  the  Sine  of  the 
angle  ACD,  is  to  the  Sine  of  the  angle  BCD,  as  the  Sine 
complement  of  the  angle  A,  to  the  Sine  complement  of  the 
angle  B* 

PREPARATION, 


Let  the  Conftru&ion  be  like  the  preceding,  deferibe  from 
the  two  points  A,  B,  as  Poles,  at  a  Quadrants  diftance,  the 
arcs  of  a  great  Circle  KL,  MN,  and  produce  to  thefc  tw£> 
arcs,  the  three  fides  of  the  Triangle  ABCs  and  again  the  arc 
EGIF,  and  you  have  the  four  Quadrants  AK,  AP->  Bm,  BO  : 
Wherefore  by  Theor .  3.  the  four  angles  K,  P,  M,  O,  will  be 
right  ones,  and  by  Theor .  2.  the  arc  Kp,  will  be  the  mea- 
fure  of  the  angle  A,  and  the  arc  MO  the  meafure  of  the 
©ngle  B, 

DEMONSTRATION. 

Since  the  point  C  is  the  Pole  of  the  arc  GI,  the  arc  GH 
will  be  the  meafure  of  the  angle  ACD,  by  Theor .  2.  and  like- 
wife  the  arc  HI  will  be  the  meafure  of  the  angle  BCD,  and 
by  Theor.  3.  each  of  the  two  angles  G,  I,  will  be  right,  as 
well  as  the  two  K,  M  :  Wherefore  by  Theor.  3.  the  point  L 
will  be  the  Pole  of  the  arc  AC,  and  the  point  N  the  Pole 
of  the  arc  BC,  fo  that*  the  four  arcs  LK,  LG,  MN,  IN, 
will  be  Quadrants  \  fo  that  the  arc  LP  is  the  complement  of  ’ 
the  arc  FK.,  or  of  the  angle  A,  and  ON  the  complement  of 
the  arc  OM.  or  of  the  angle  B.  Moreover  fnce  the  arcs  LG, 
EH,  are  Quadrants,  and  confcquently  e«jual  to  each  other. 
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if  from  each  you  fub lira (51  the  common  part  EG,  there  will 
remain  the  arc  LB  equal  to  the  arc  GH,  or  to  the  angle 
ACD.  Likewife  firxe  the  arcs  IN,  HP,  are  Quadrants,  and 
çonfequently  equal  to  each  other,  if  from  each  you  fubftra& 
the  common  part  FI,  there  will  remain  the  arc  FN  equal  to 
the  arc  HI,  or  to  the  angle  BCD-  Laftly.  in  the  Triangle 
LPE,  right-angled  in  P,  the  Radius,  is  to  the  Sine  of  the 
angle  E,  as  the  Sine  of  the  Hypotenuie  LE,  or  of  the  angle 
ACD,  to  the  Sine  of  the  fide  LP,  or  Sine  complement  of  the 
angle  A,  by  Tbeor .  23.  and  likewife  in  the  Triàngle  MOF, 
right-angled  in  O,  the  Radius,  is  to  the  Sine  of  the  angle  F, 
or  E,  its  equal,  as  the  Sine  of  the  Hypotenufe  FN,  or  of  the 
angle  BCD,  to  the  Sine  of  the  fide  OH,  of  Sine  comple¬ 
ment  of  the  angle  B.  From  whence  it  is  eafy  to  conclude, 
that  the  Sine  of  the  angle  ACD,  is  to  the  Sine  of  the  angle 
BCD,  as  the  Sine  complement  of  the  angle  A ,  is  to  the  Sine 
complement  of  the  angle  B.  Which  was  to  be  demonfir  ate  d^ 
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i  •  !  , 

In  a  Spherical  Triangle ,  the  Sine  complements  of  two  Angles  made 
by  the  perpendicular)  are  reciprocally  as  the  Tangents  of  the  two 
fides , 

•  .  .  -  ,  ,  '  l  ■  V  .  ^ 

J  Say,  that  in  the  fpherical  Triangle  ÂBC,  whofe  bafe  is  AB*  57» 
with  refpeft  to  its  perpendicular  CD*  the  Sine  complc- 
ment  of  the  angle  ACD,  is  to  the  Sine  complement  of  the 
angle  BCD,  as  the  Tangent  of  the  fide  BC»  to  the  Tangent 
of  the  fide  AC* 

DEMONSTRATION. 

Since  by  Tbeor.  27.  the  Sine  complement  of  the  angle  ACD? 
is  to  the  Sine  complement  of  the  angle  BCD,  as  the  Tangent 
complement  of  the  fide  ÀC,  to  the  Tangent  complement  of 
the  fide  BC:  and  that  by  Prop.  3.  Chap.  2.  Book* i.  the  Tan¬ 
gent  complement  of  the  fide  ÂC3  is  to  the  Tangent  comple¬ 
ment  of  the  fide  BC,  as  the  Tangent  ôf  the  fide  BC  to  the 
Tangent  of  the  fide  AC  ;  it  follows,  that  the  Sine  comple¬ 
ment  of  the  angle  ACD,  is  to  Sine  complement  of  the  angle 
BCD,  as  the  Tangent  of  the  fide  BC,  to  the  Tangent  of  thé 
fidè  AC®  Which  was  to  be  demonfiràted . 
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THEOREM  XXX. 

t 

In  a  SfhericalTriangfe  having  two  unequal  Sidest  if  you  take  thé 
third  fide  for  the  bafet  and  confequemly  its  oppofte  angle  for  the 
Vertical  angle ,  as  the  P\tBangle  under  the  Sines  of  the  two 
fides  t  is  to  the  Square  of  the  Radius ,  Jo  is  the  difference  he - 
tween  the  verfed  Sine  of  the  bafe,  and  the  verfed  Sine  of  the 
difference  of  the  fdes3  to  the  veifed  Sine  of  the  vertical 
angle . 

T  Say,  that  if  in  the  Triangle  ABC,  the  two  fides  AB,  BC, 
A  arc  unequal,  and  you  take  the  third  fide  AC,  for  the  hafe, 
fo  that  the  Vertical  Angle  be  B,  the  Reélargie  under  the  Sines 
of  the  two  fides  AB,  BC,  has  the  fame  ratio  to  the  Square  of 
the  Radius,  as  the  difference  between  the  Verfed  Sine  of  the 
bafe  AC,  and  the  verfed  Sine  of  the  difference  of  the  fame 
two  fides  AB,  BC,  to  the  verfed  Sine  of  the  Vertical  a^4 

PREPARATION* 

Produce  one  of  the  two  fides  AB,  BC,  as  BC,  fo  as  to  have 
the  whole  Circle  FCGD,  whofe  Centre  O  reprefents  that 
of  the  Sphere.  Produce  alfo  the  bafe  AC,  and  the  fide  AB9 
fo  as  to  have  the  Semi-circles  BAE,  CAD,  whofe  Diameters 
are  BE,  CD,  to  which  draw  the  perpendicular  Diameters  Hr, 
PG,  which  will  cut  from  the  Quadrants  BH,  CF,  the  equal 
arcs  BC,  FH,  as  appears  by  fubftraéling  from  the  Quadrants 
BH,  CF,  the  common  part  CH.  Defcribefrom  the  points 
B,  C,  as  Poles,  thro’  the  fame  point  A,  the  fmall  Semi- circle 
MAN,  KAL,  whofe  Diameter  MN,  KL,  interfeél  here  in 
point  P,  thro5  which,  and  thro5  the  point  A,  draw  the  right 
line  AP,  which  will  be  the  common  îeélion  of  the  Planes  of 
the  two  Semicircles  MAN,  KAL,  and  fince  by  19. 1 1,  it  is 
perpendicular  to  the  Plane  of  the  Circle  CBGD,  becaufe 
this  Plane  paffing  thro’  the  Poles  C,  B,  of  the  two  Semi-circles 
KAL,  MAN,  by  Cenfir.  is  their  perpendicular,  by  Thecr.  3.  it 
will  be  the  Sine  of  the  arc  AM,  and  MP  its  verfed  Sine,  with 
refpe&of  the  Radius  MT,  which  is  the  Sine  of  the  arc  BM, 
or  of  the  fide  ÀB,  as  the  Radius  KV,  of  the  Circle  KAL,  is 
theSire.of  the  arc  CK,  or  of  the  bafe  AC  :  Draw  from  the 
point  M,  the  right  line  MR  perpendicular  to  the  Diameter 
KL,  and  the  right  line  MS  perpendicular  to  the  Diameter 
CD,  which  (MS)  will  be  the  Sine  of  the  arc  CM,  or  of  the 
difference  of  the  two  arcs  BM»  BC3  or  of  the  two  fides  AB* 


( 
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BC  ;  and  asCS  is  its  verfed  Sine,  and  CV  the  verfed  Sine  of 
the  arc  CK,  or  of  the  bafe  AC,  it  follows  that  SV,  or  MR 
is  the  difference  of  the  verfed  Sines  of  the  bafe  AC?  and  of 
the  difference  of  the  tides  AB,BC.  Again  from  the  point  H,  to 
the  Diameter  FG,  draw  the  perpendicular  HQ, which  will  be 
the  Sine  of  the  arc  FH,  or  of  the  fide  BC,  and  parallel  to  the 
line  MR,  fines  this  line  (MR)  is  perpendicular  to  the  Dia¬ 
meter  KX,  which  is  parallel  to  the  Diamerer  FG,  becaufeof 
the  two  equal  arcs  CK,  CL,  by  Conftr .  fo  that  the  two  right- 
angled  Triangles  H QQj  MRP  are  equiangular.  Lathy,  take 
on  the  Radius  FO,  the  pant  FX  equal  to  the  verfed  Sine  of 
the  angle  B,  with  refpcéfc  to  the  Radius  FO,  and  this  ver¬ 
fed  Sine  FX  will  have  the  fame  Ratio  to  its  Radius  FO,  as 
the  verfed  Sine  MP  of  the  fame  angle  B,  which  is-  meafur’d 
By  the  arc  AM,  by  Tbeor .  2.  to  its  Radius  M  L,  as  will  be 
ihewn  in  the  firft  of  the  following  Lemma's. 

DEMONSTRATION,  • 

'  •  ■  •  . 

Since  the  Rc&angle  under  the  Sines  HQ,  MT*  is  to  the 
Square  of  the  Radius  HO,  in  a  Ratio  compounded  of  thole 
of  thcfidesHQ,  HOandMT,  HO,  by  23.  6,  and  that  HQ 
is  to  HO.  as  MR  to  MP,  becaufe  of  the  equL  angled  Trian¬ 
gles  HQO,  MRP,  and  MT  to  HO,  as  MP  to  FX,  it  follows, 
that  the  Ratio  of  the  Refhngle  under  the  Sines  HQ,  MR 
to  the  Square  of  the  Radius  Ht),  is  compounded  of  thofe  of 
MR  to  MP,  and  of  MP  to  FX  ;  and  as  the  Ratio  compound» 
ed  of  thefe  two  laffc  Ratio’s,  is  equal  to  that  of  MR  to  FX,  it 
Follows  that  the  Redangle  under  the  Sine  HQ,  of  the  fide 
BC,  and  the  Sine  MT,  of  the  fide  AB,  is  to  the  Square  of 
the  Radius  HO,  as  the  difference  MR,  or  SV,  of  the  ver¬ 
fed  Sine  CV  of  the  bafe  AC,  and  of  the  verfed  Sine  CS  of 
the  difference  CM  of  the  two  fidcs  AB,  BC,  to  the  verfed 
Sine  FX  of  the  vertical  angle  B.  Which  was  to  he  demon • 
firated • 

COROLLARY. 

It  follows  from  this  Theorem,  that  the  Re&avgle  under  t be 
Sines  of  the  two  Sides ,  is  to  the  Spare  of  the  Radius,  as  the  dif¬ 
ference  of  the  Sine  Complements  of  the  Bafe  and  of  Ve  difference 
of  the  two  Sides ,  is  to  the  verfed  Sine  of  the  vertical  angle* 
Since  the  difference  of  the  verfed  Sines  of  the  two  arcs,  or  of 
the  two  angles,  is  equal  to  the  difference  of  the  Sine  comple¬ 
ment.  From  whence  may  be  drawn  ah  eafy  Method  to  find 
any  angle  of  a  fpherical  Triangle,  whofe  three  fides  are 
known,  by  taking  the  fide  opnofite  to  this  angle  for  the  Bafe  . 

^  Û  3  But 


121 

Plate 

Fig*  *>%■ 


Of  Spherical  T rigonometry.  Book  III; 

Bat  to  the  end  that  this  angle  may  be  found  by  Logarithms* 
which  are  very  convenient  in  the  computation  of  fpherica! 
Triangles.,  another  Theorem  may  be  drawn  from  the  prece¬ 
ding,  wherein  there  is  no'verfed  Sine  }  which  we  ihall  do  af¬ 
ter  having  (hewn  the  following  two  Lemma’s. 

LEMMA  l 


In  unequal  Circles ,  the  verfed  Sines  of  fimilar  Arcs ,  or  of  equal 
angles,  have  the  fame  Ratio  to  each  other  as  the  Radii  of  their 
Circles  have* 


l 


Say,  that  if  the  two  arcs  AB,  DE,  whole  Centres  are  G9 
-  H,  are  fimilar,  fo  that  the  angles  AGB,  DHE,  which 
they  mcafure,  be  equal  to  each  other,  their  verfed  Sines  AÎ, 
DK,  terminated  by  their  right  Sines,  BL  EK,  are  in  the 
fame  Ratio  as  the  Radii  BG,  EH. 

;  •  ,•  '■  ■  f  *  -  9 

» 

DEMONSTRATION. 

If  you  compleat  the  Semi-circles  ABC,  DEF,  and  draw 
the  Chords  AB,  BC,  DE,  EF,  it  will  appear  by  %  1.3.  that  the 
Triangles  ABC,  DEF,  are  right-angled  in  B,  and  in  E,  and 
fef  32  I.  they  are  equi-angular,  fince  the  angles  C,  F,  which 
are  at  the  Circumference,  being  by  20.  3.  the  halves  of  the 
angles  at  the  Centre  AGB,  DHE,  which  Band  on  the  fame 
arcs  AB,  DE,  are  equal  to  each  other.  From  whence  it  fol¬ 
lows  by  8. 6»  that  the  two  right-angled  Triangles  AIB,  DK.E» 
are  alfo  equi-angular,  and  by  4.  6.  that  the  verfed  Sine  AI,  is 
to  the  verfed  Sine  DK,  as  the  right  Sine  Bl,  to  the  right  Sine 
EK,  that  is  to  fay,  as  the  Radius  BG,  to  the  Radius  EH? 
b?caufe  of  the  two  fimilar  right-angled  Triangles  BIG,  E&H. 
Which  teas  to  be  demonfir  ated • 

Or  fince  the  two  right-angled  Triangles  BIG,  EKH,  are 
equi-angular,  it  appears  by  4.  6\  that  the  Ratio  of  the  Sine 
complement  IG,  to  its  Radius  BG,  or  AG,  is  the  fame  as 
that  Of  the  Sine  complement  KH,  to  its  Radius  EH  or  DH  ; 
wherefor c  by  droifion  of  Ratio’s ,  it  will  appear,  that  the  verfed 
Sine  Aï  is  to  its  Radius  AG,  as  the  verfed  Sine  DR,  to  its 
Radius  DH.-  Which  ms  to  be  demonfir  ated « 


>  Cl*' 
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LEMMA  II. 

As  the  Radius  is  to  the  Sine  of  half  the  Sum  of  two  Arcs,  or 
of  two  Angles ,  fo  is  the  Sine  of  half  of  their  difference ,  to 
half  the  difference  of  the  verfed  Sines  of  the  fame  two  Arcs . 

I  Say ,  *hat  if  of  the  two  arcs  ABf!RC,  whofe  common  Centra  piate 
is  E,  and  whofe  Sum  is  ABC,  the  difference  is  CD,  which  fig.  6s. 
is  found  by  producing  the  Sum  ABC  toD,  fo  that  the  arc 
BD  is  equal  to  the  arc  AB  :  the  Radius  AS,  is  the  Sine  AF 
of  the  half'AH  of  the  Sum  ABC  ;  as  the  Sine  CO,  is  to 
the  half  CL  of  the  difference  IO  of  the  verfed  Sines  BO,  BI, 
of  the  two  arcs  AB,  BC. 

PREPARATION. 

Join  the  Chords  AC, CD,  AD,  and  having  divided  the  two 
fir  It  AC,  CD,  in  two  equal  parts  at  the  points  F,  G,  draw  the 
right-line  FG, which  will  be  parallelto  the  Chord  AD,  by  2 .6. 
and  the  Radius  EFH, which  will  cut  at  right*>angle;  the  Chord 
AC, and  divide  its  arc  in  two  equal  parts, in  the  point  H>fo  that 
AF  will  be  the  Sine  of  hajf  the  Sum  ABC,  and  CG  the  Sine 
of  half  the  difference  CD,  by  Def,  16.  Draw  again  from  poine 
C  the  line  CM  perpendicular  to  the  Chord  AD,  which  by  2.6* 
will  be  divided  in  two  equal  parts  in  the  point  L,  by  the  right¬ 
line  FG.  If  you  draw  the  Radius  E8,  which  will  divide  the 
Chord  AD  in  two  equal  parts  and  at  right-angles  in  the  poinï 
O,  becaufeof  the  two  equal  arcs  AB,  BC  by  Conflr .  the  put 
BO  will  be  the  verfed  Sinf  of  the  arc  À8,  fince  AO  is  the 
right  Sine  of  it  *.  and  if  you  draw  from  the  point  C,  the  line 
Cl  perpendicular  to  the  Radius  EB,  the  part  BI  will  be  the 
verfed  Sine  of  the  other  arc  BC,  finceCI  is  the  right  Sine  of 
it,fo  that  IO,  or  CM  its  equal,  will  be  the  difference  of  the 
verfed  Sines  BO,  BI,  of  the  two  arcs  propos’d  AB,  BC,  $nd 
CL  will  be  half  this  difference® 

demonstration. 

Since  the  angle  ÂEF  is  half  the  arc  ABC  by  Conflr •  and 
the  angle  Dis  alfo  half  the  fame  arc  ABC  by  20.  3.  thefetvvo 
angles  will  be  equal  to  each  other,  and  by  32.  X»  the  two 
right-angled  Triangles  AEP,  COM,  will  be  equi-angular  : 
Wherefore  by  4.  6.  the  Ratio  of  the  two  (ides  AE,  Ap,  will 
be  equal  to  that  of  the  two  homologous  ones  CD,  CM,  or  of 
their  halves  CG,  CL.  Which  was  to  he  demwftrated. 

O  4  COROL  . 
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corollary. 

Tt  follows  from  this  Propofition,  that  the  Re  ft  angle  undet 
the  Radius  and  half  the  difference  of  the  verfed  Sines  of  two  un¬ 
equal  arcs ,  is  equal  to  the  Reft  angle  under  the  Sine  of  half  the 
plate  7.  Sum  of  thefe  two  arcs-,  and.  the  Sine  of  half  their  diff  erence  :  For 
.f  ig.  51.  lin  ce  the  four  lines  AE,  AF,  CG,  CL  are  proportional,  the 
redangle  under  the  cxtreams  AE,  CL  will  be  equal  to  the 
Redangle  of  the  means  AF,  CG,  by  1 6*6. 

THEOREM  XXXI.  • 

»  ïn  a  Spherical  Triangle  having  two  unequal  Sides,  the  Re  ft  angle, 
.  under  the  Sines  of  thefe  two  Sides*,  is  to  the  Square  of  the  Ra¬ 
dius,  as  the  Reft  angle  under  the  Sine  of  half  the  Sum  of  the 
Bafe  and  the  difference  of  the  Sides ,  and  the  Sine  of  half  the 
difference  between  the  Bafe  and  the  difference  of  the  fame  Sides, 
to  the  Square  of  the  Sine  of  half  the  vertical  Angle . 

* 

fdate  6,  g  Say,  that  in  the  fpherical  Triangle  ABC,  if  the  two  fides 
5?»  J.  A3,  BC  arc  unequal,  there  is  the  fame  Ratio  of  the 
Redangle  under  the  Sines  of  the  two  Tides  AB,  BC,  to  the 
Square  of  the  Radius,  as  of  the  Rectangle  under  the  Sine  of 
half  the  Sum  of  the  bafe  AC  and  the  difference  of  the  fides 
AB,  BC,  and  the  Sine  of  half  the  difference  between  the  bafe 
AC  and  the  difference  of  the  fame  Edes  AB,  BC,  to  the  fquare, 
of  the  Sine  of  half  the  vertical  angle  B. 

demonstration. 

Since  by  Theor »  30.  thefe  four  Terms  are  proportional. 

7h  e  Reft  angle  under  the  Sines  of  the  two  Sides  AB,  BC, 

Jhe  Square  of  the  Radius, 

The  difference  between  the  verfed  Sine  of  the  Bafe  AC,  and 
the  verfed  Sine  cf  the  difference  of  the  Sides  AB ,  BC, 

.Jhe  verfed  Sine  of  the  vertical  angle  B, 

If  to  the  two  laft  Terms  you  give  the  Radius  for  the  com*> 
stion  height,  it  will  appear  that  thefe  four  other  Terms  are 
proportional. 

Tee  Re  ft  angle  under  the  Sines  of  the  two  Sides  RCj 
Jhe  Square  of  the  Radm, 

Tk 

»  « 
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Tbe  Reft  ingle  under  the  Radius  and  the  diference  between  the 
verfed  Sine  of  the  Bafr  AC  \  and  the  verfed  Sine  of  the  dif¬ 
ference  of  tbe  Sides  AB  BC , 

7he  Refiangle  under  the  Radius  and  the  verfed  Sine  of  the  ver¬ 
tical.  angle  B. 

If  inftead  of  the  two  laft  Terms  you  take  their  halyss,  you 
will  have  thefe  four  proportional  Terms.. 

The  ReB angle  under  the  Sines  of  the  two  Sides  AB ,  BC, 

The  Square  of  the  Radim.  ' 

Ike  Re&angle  under  the  Radius  and  half  the  diferenee  between 
the  verfed  Sines  of  the  Baje  AC,  and  the  difference  of  the 
Sides  AB ,  BC , 

7 he  ReB angle  under  half  the  Radius ,  and  the  verfid  Sine  of 
tbe  vertical  angle  B . 

laftly,  if  inftead  of  the  third  Term  you  take  the  Re&- 
angle  under  the  Sine  of  half  the  Sum  of  the  bafe  AC,  and 
the  difference  of  the  {ides  AB,  BC*  and  the  Sine  of  half  the 
difference  between  the  bafe  AC,  and  the  difference  of  the  fides 
AB,  BC,  which  is  equal  to  it,  by  Lem .  2.  and  in  the  room  of 
the  fourth  Term,  you  put  the  fquare  of  the  Sine  of  half  the 
vertical  angle  B,  which  is  equal  to  it,  by  Prop,  1 6,  Chap «  2, 
Boo^  i .  you  will  have  this  laft  Analogy, 

As  the  Re&angle  under  the  Sines  of  the  two  Sides  AB,  BC, 

T o  the  Square  of  tbe  Radius, 

So  the  Reflangle  under  the  Sine  of  half  tbe  Sum  of  the  Bafe 
AC,  and  the  difference  of  the  Sides  AByBC ,  and  the  Sine  of 
half  the  difference  between  tbe  Bafe  AC  and  the  difference  of 
the  Sides  AB,  BC, 

To  the  Square  of  the  Sine  of  half  the  vertical  angle  B,  Which 
was  to  be  demonftrated, 

COROLLARY, 

/ 

It  follows  from  this  Theorem,  that  in  a  fealene  fpherical 
Triangle,  the  three  fides  being  given,  you  may  find  any  of 
t  the  three  angles,  by  means  of  the  preceding  Analogy,  which 
a  may  be  rendred  more  eafy,  by  considering  that  hall  the  Sum 
1  of  the  bafe  AC  and  the  difference  of  the  fides  AB,  BC,  is  the 
fame  thing  as  the  excefs  of  half  the  Sum  of  the  three  fides 
c  above  the  fide  BC,  and  that  half  the  difference  between  the 
i  bafe  AC,  and  the  difference  of  the  fides  AB*  BC,  is  the  fame 
i  thing  as  the  excefs  of  half  the  Sum  of  the  three  fides  above 
K  the  other  fide  AB,  which  changes  the  preceding  Analogy  to 
fl  tliis;  '  As 
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As  the  Bell  angle  under  t be  Sines  of  the  two  pies  AB,  BC \ 

To  the  Square  of  the  Radio*  ; 

So  is  the  ReBangle  under  the  two  excejfes  of  half  the  Sum  of 
the  three  Sides  above  each  of  the  two  Sides  AB,  BC9 

To  the  Square  of  the  Sine  of  half  the  vertical  angle  B* 

Which  may  be  eafily  reduc’d  to  thefe  two, 

/ 

As  one  of  the  two  pdes  AB,  BC * 

To  the  excefs  of  half  the  Sum  of  the  three  Sides  above  on e  of 
the  two  AB ,  BC, 

So  is  the  excefs  of  the  fame  half  above  the  other  fide. 

To  a  fourth  term • 

As  the  other r  fide. 

To  the  fourth  Term  found  ; 

So  is  the  Radm9 
To  another  fourth  Term . 

Which  being  multiplied  by  the  Radius,  the  fquare  Root  of 
the  Product  will  be  the  Sine  of  half  the  vertical  angle  B, 
all  this  is  too  eafily  demonftrated  to  fpend  any  more  words 
about  it.  Wherefore  we  fhall  finifh  this  Chapter,  and  come 
to  the  Pra&ice,  by  reafonings  drawn  from  the  preceding 
[Theorems.  • 


CHAP.  II. 

Of  the  Calculation  of  Right-angled  Spherical 

Triangles* 

TO  proceed  methodically»  we  fhall  firft  find  the 
Angles,  and  afterwards  their  Sides,  and  laflly  the 
Hypotenufe  ,  as  fhall  be  fhewn  in  the  following 

Problems. 


PROBLEM  I. 

Two  Sides  being  given^  to  find  either  of  the  two  oblique  Angles. 

IF  the  two  Tides  AB,  BC,  of  the  fpherical  Triangle  ABC 
right-angled  in  B,  are  given,  you  may  find  either  of  the 
oblique  angles  AC,  for  example  A*  by  making  by  Tbeor »  22. 
this  Analogy 

As 
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*  '  • 

As  the  Sine  of  the  fide  AB,  adjacent  to  the  requir'd  Angle  A,  Plate  7 <? 

To  the  Radm  ?  ^2a 

So  is  the  Tangent  of  the  other  fide  BC, 

To  the  Tangent  of  the  Angle  A • 

If  youwou’d  have  an  Analogy  where  the  firft  Term  is 

I  Radius,  to  avoid  Divifion,  put  inftead  of  the  two  firft  Terms, 

[j  namely  the  Sine  of  the  fide  A&*  and  the  Radius,  the  Radius 
1;  and  Co-fecant  of  the  fide  AB,  which  are  in  the  fame  Ratio, 

by  Prop,  2.  Chap .  3.  Bookj»  and  the  preceding  Analogy  will 
J  fee  chang’d  to  this, 

As  the  Radius , 

To  the  Co  feçant  of  the  fide  AB  $ 

So  is  the  Tangent  of  the  fide  BC » 

To  the  Tangent  of  the  Angle  A, 

Or  put  inftead  of  the  two laft  Terms,  which  are  the  Tan** 

B  gent  of  the  fide  BC,  and  the  Tangent  of  the  angle  A,  the 
Co-tangent  of  the  angle  A,  and  the  Co-tangent  of  the  fide 
8  EC,  which  are  in  the  fame  Ratio,  by  Prop •  2®  Chap *  2»  Book,  I» 

II  and  then  the  firft  Analogy  will  be  chang’d  £0  this» 

As  the  Radius  , 

To  the  Sine  of  the  fide  AB  % 

So  is  the  Co-tangent  of  the  fide  BC? 

To  the  Co -tangent  of  the  Angle  À. 

•  * 

It  is  evident  by  Theor •  10.  that  the  angle  A  will  be  acute, 
if  its  oppofite  fide  BC  be  acute,  and  obtufe  if  obtufe. 


problem  11. 


An  Oblique  Angle  and  the  Side  adjacent  to  this  Angle  being  given-, 
to  find  the  other  Oblique  Angle , 

IF  the  oblique  angle  A,  and  its  adjacent  fide  AB,  in  the  Fig,  62- 
fpherical  Triangle  ABC,  right-angled  in  B,  be  known,  the 
other  oblique  angle  C  may  be  found  thus  ;  Defcribe  from  this 
angleC,  as  Pole,  at  90  degrees  diftant  from  it,  the  arc  of  a 
great  Circle  DBF,  which  cuts  here  thetwofides  AB,BC,and 
the  Hypotenufe  AC,  in  the  points  F,  D,  E,  and  make  the 
Triangle  AEF  right-angled  in  E,  where  you  know  the  oblique 
and  the  Hypotenufe  AF,  complement  of  the  knovyn 

lids 


iz8 

Plate  7. 
Ag,*2, 


?ig.  62. 
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fide  AB  5  wherefore  you  may  find  the  fide  EF,  the  complex 
meht  of  the  arc  ED,  or  of  the  angle  C  by  making 
Thor «  23.  this  Analogy, 

As  the  Radius. 

1 0  the  Co- fine  of  the  fide  AB  , 

So  is  the  fine  cf  the  Angie  A, 

•  So  the  Co-fine  of  the  Angle  C. 

-  • 

It  is  evident  by  Theor.  10.  that  if  the  given  fide  ÂBis  acute, 
its  oppofite  angle  G  is  acute  j  and  obtuie  if  the  given  fide  AR 
is  obtufCa 

"\  ’  • 

PROBLEM  III, 

An  Oblique  Angle ,  and  the  fide  oppofite  to  this  Angle  ^  being  give  if 
to  find  the  other  Oblique  Angle. 

IF  the  oblique  angle  C,  and  its  oppofite  fide  AB,  in  the 
fpherical  Triangle  ABC  right-angled  in  B,  be  known*,tofind 
the  other  oblique  A;  Let  the  Conftruétion  be  like  the  prece<* 
ding,  and  you’ll  have  the  other  Triangle  AEF  right-angled 
in  E,  in  which  you  know  the  fide  EF,  complement  of  the  arc 
DE,  or  of  the  given  angle  C,  and  the  Hypotcnufe  AF,  com¬ 
plement  of  the  given  fide  AB,  Wherefore  you  may  ther© 
find  the  angle  A,  by  making  by  Theor ,  23.  this  Analogy, 

As  the  Co  fine  of  the  fide  AB , 

To  the  Radius  ; 

So  is  the  Co  fine  of  the  Angle  C, 

To  the  Sine  of  the  Angle  A • 

To  have  an  Analogy  whofe  firft  Term  is  the  Radius,  which* 
will  render  the  Calculation  more  eafy  \  put  inftead  of  the  two 
firft  Terms,  which  are  the  Co-fine  of  the  fide  AB,  and  the 
Radius,  the  Radius,  and  the  Secant  of  the  fide  AB,  which 
are  in  the  fame  Ratio,  by  Prop .  2.  Chap.  3.  Bock  !•  and  the  , 
preceding  Analogy  will  be  chang’d  to  this,  j 

As  the  Radius, 

To  the  Secant  of  the  fide  AB% 

So  is  the  Co  fine  of  the  Angle  Ct 
to  the  Sim  of  the  Angle  A * 


P  R  Q - 
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PROBLEM  IV. 

a- 


The  Hypotenufeand  a  Side  being  given,  to  find  the  Angle  oppofdt 

to  that  Side • 


IF  the  Hypotenufe  AC,  and  the  fide  AB,  in  the  fpherical  pjate  7 * 
*  Triangle  ABC  right-angled  inB,be  known,  the  angle  C  Fig.  62» 
oppofite  to  the  given  fide  AB  may  be  found,  by  making  by 
Tbeor .  23.  this  Analogy, 

As  the  Sim  of  the  Hypotenufe  AC, 

To  the  Radius  ; 

So  is  the  Sine  of  the  fide  ABf 
To  the  Sine  of  the  Angle  C. 

To  have  an  Analogy  whofe  firil  Term  is  the  Radius, 
whkh  is  more  convenient  for  Pra& ice  5  put  inftead  of  the  two 
firfl  Terms,  which  are  the  Sine  of  the  Hypotenufe  AC,  and 
the  Radius,  the  Radius, and  the  Co-lecant  ©f  the  Hypotenufe 
AC,  which  are  in  the  fame  Ratio,  by  Prop.  2.  Chap.  3»  Boo/^  1  » 

[  and  the  preceding  Analogy  will  be  chang’d  to  this, 

As  the  Radm , 

To  the  Co-fecant  of  the  Hypotenufe  AC  | 

So  is  the  Sine  of  the  fide  AB, 

To  the  Sine  of  the  Angle  C, 

It  is  evident  by  Theor,  10.  that  this  angle  C  will  be  acute, 
if  its  oppofite  fide  AB  be  acute,  and  obtufe  if  it  be  obtufe. 


'  PROBLEM  V. 

!  fbe  Hypotenufe ,  and  a  Side  being  given ,  to  find  the  Oblique 

Angle  adjacent  to  that  fide, 

IF  the  Hypotenufe  AC,  and  the  fide  BC,  of  the  fpherical 
Triangle  ABC  right-angled  in  B,  be  known,  the  oblique 
angle  C,  adjacent  to  the  given  fide  BC  may  be  found,  by  ma¬ 
king  a  Preparation  like  that  in  Probl.  2.  whereby  you’ll  have 
the  Triangle  A  EF,  right-angled  in  E,  where  the  fide  AE,  com* 
p  ement  of  the  given  Hypotenufe  AC,  and  the  angle  F,  or 
the  arc  BD  complement  of  the  given  fide  BC  are  known  ; 
wherefore  you  may  there  find  the  fide  EF  complement  of  the 
aie  ED,  or  of  the  angle  C,  by  makifg  by  The  or*  22»  This 
Analogy* 

As 


Fig.  62f 
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Plate  7. 

ïig,  62,  js  fa  Co4angent  of  the  fide  BCt 
To  the  Radius  ; 

So  k  the  Co-tangent  of  the  Hypotenufe  AC, 

To  the  Co-fine  of  the  Angle  £, 

^  y  é 

To  have  an  Analogy  whofe  firft  Term  is  the  Radius,  in-. 
Head  of  the  two  firft  Terms,  which  are  the  Co-tangent  of 
the  fide  BC,  and  the  Radius,  put  the  Radius,  and  the  Tan¬ 
gent  of  the  fide  BC,  which  are  in  the  fame  Ratio,  by  Prof*  2. 
Chaf*  2.  Book  i *  and  the  preceding  Analogy  will  be  chang'd 
to  this, 

As  the  Radius, 

To  the  Tangent  of  the  fide  BC  \ 

So  is  the  Co-tangent  of  the  Hypotenufe  ACt 
To  the  Co- fine  of  the  Angle  Q 

It  is  evident  by  Coroll.  3,  Thecr.  11.  that  this  angle  C  will 
be  acute,  if  the  Hypotenufe  AC,  and  the  fide  BC,  are  of 
the  fame  kind*  and  obtufe  if  of  different  kind* 

PROBLEM  VI. 

o  .  - 

The  Hypotenufe  t  and  an  Oblique  Anyle  being  given ,  to  find  the  other 

Oblique  Angle e 

ïig.  62,  If  the  Hypotenufe  AC,  and  the  oblique  angle  A,  of  the 
fpherical  Triangle  ABC  right-angled  in  B,be  known,  the  other 
oblique  angle  C  may  be  found,  by  making  a  Preperation  like 
that  in  Probl.  2,  fo  as  to  have  the  Triangle  AEF  right- 
angled  in  E,  where  befides  the  oblique  angle  A,  the  fide  AE 
complement  of  the  given  Hypotenufe  AC,  is  known;  where¬ 
fore  you  may  there  find  the  other  fide  EF,  complement  of  the 
arc  ED,  or  of  the  angle  C,  by  making  by  Theor*  22.  this 
Analogy, 

As  the  Radius , 

To  the  Co  fine  of  the  Hypotenufe  AC % 

So  is  the  Tangent  of  the  Angle  A, 

To  the  Co- tangent  of  the  Angle  C, 

It  is  evident  by  Coroll,  %.Tbeor,  ir.  that  this  angle  C  will 
be  of  the  fame  kind  as  the  known  angle  A,  if  the  Hypotenufe 
AC  bclefsthan  a  Quadrant,  and  of  a  different  kind,  if  it  be 
greater  than  a  Quadrant, 

.  i'jt  : 
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PROBLEM  VII. 

The  two  oblique  Angles  being  given,  to  find  either  of  the 

two  Sides, 

■J  F  the  two  oblique  angles  A ,  C,  of  the  fpherfcal  Triangle  p|lf  ^ 
ABC  right-angled  in  B,  be  known,  either  ofthe  twofides 
AB,  BC,  às  AB,  may  be  Found  by  making  by  Prob •  2.  this 
!]  Analogy, 

As  the  Sine  of  the  Oblique  Angle  A,  adjacent  to  the  fide  AB • 

To  the  Radius  } 

So  is  the  Co  fine  of  the  other  Oblique  Angle  Cy 
To  the  Co  fine  of  the  fide  AB* 

To  have  an  Analogy  whole  firft  Term  is  the  Radius  ?  in- 
ftead  of  the  two  firil  Terms,  which  arc  the  Sine  of  the  angle 
!  A,  and  the  Radius,  put  the  Radius,  and  the  CoTecant  of  the 
1  angle  A,  which  are  in  the  fame  Ratio,  by  Prop,  2.  Chap.  34 

Book^i.  and  the  preceding  Analogy  will  be  chang’d  into  this* 

V.. 

As  the  Radius, 

To  the  Cof étant  of  the  Angle  A  5 
So  is  the  Co  fine  of  the  Angle  C \ 

To  the  Co  fine  of  the  fide  AB, 

It  is  evident  by  Thecr,  io.  that  this  fide  ÂB’wilî  be  acute^ 

!  If  its  oppofite  angle  B9  be  acute,  and  obtufe  if  it  be  obtufe. 

PROBLEM.  VIII. 

S  A^f  Oblique  Angle ,  and  the  Side  adjacent  to  that  Anglet  being 
given ,  to  find  the  fide  oppofite  to  it. 

1  J  »  .  .  !  « 

ITF  the  angle  Ct  and  the  adjacent  fide  BC,  in  the  fpherical  Fig ,6tl 
A  Triangle  ABC  right-angled  in  B,  be  known,  the  other 
i  fide  AB  may  be  found,  by  making  by  Theor,  22.  this  Analogy, 

As  the  Radius , 

To  the  fine  of  the  fide  BC% 

So  is  the  Tangent  of  the  Angle  Cy 
To  the  Tangent  of  the  fide  AB* 

It  is  evident  by  Thecr.  10.  that  this  fide  ÀBwill  be  acute, 

\\  if  its  opofitG  angle  C  be  acute,  and  obtufe  if  it  be  obtufe. 

PRO-* 


j  m 

■p.  % 
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P  R  G  B  L  E  M  ,  IX. 

An  Oblique  Angle  and  the  fide  cppcfite  to  that  Angle  being  gU 
ven,  to  find  the  fide  adjacent  to  it. 

Kate  7.  yp  the  angle  C,  and  its  oppofîte  lîde  AB,  in  the  Spherical 
62 .  Xriangle  ABC*  right-angled  in  B,  be  known,  the  other 
fide  BG  may  be  found,  by  making  by  Theor .  22 ;  this  Ana* 
logy. 

As  the  Tangent  of  the  Angle  C , 

To  the  Radius  5 

So  is  the  Tangent  of  the  fide  ABf 
To  the  Sine  of  the  fide  BC. 

To  have  an  Analogy  whofe  firfi:  Term  is  the  Radius  : 
inftead  of  the  two  firit  Terms,  which  are  the  Tangent  of 
the  angle  C,  and  the  Radius*  put  the  Radius  and  the  Co¬ 
tangent  of  the  angle  C,  which  are  in  the  fame  Ratio  by 
Prop .  2.  Chap.  2 .Book^i*  and  the  preceding  Analogy  will  be 
chang’d  into  this. 

As  the  Radius, 

To  the  Co-tangent  of  the  Angle  C  | 

So  is  the  Tangent  of-  the  fide  ABS 
To  the  Sine  of  the  fide  BC. 

problem  x. 

%  "**  e 

The  Hypotenufe  and  an  Oblique  Angle  being  given ,  to  find  the 

fide  eppofite  to  that  Angle • 

Fig.  62.  "|T  the  Hypotenufe  AC,  and  the  oblique  angle  A,  in  the 

■*  Spherical  Triangle  ABC  right-angled  in  B,  be  known,  the 
fide  BC  oppofite  to  this  angle  may  be  found,  by  making  by 
Theor.  23.  this  Analogy. 

As  the  Radius. 

To  the  Sine  of  the  Hypotenufe  AC  % 

So  the  Sine  of  the  Angle  A, 

To  the  Sine  of  the  fide  BC « 

It  is  evident  by  Theor.  10.  that  this  fide  BC  will  be  acute?7 
if  its  oppofite  angle  A  is  acute,  andebtufe,  if  itbeobtufe. 

P  R  0-* 


1 
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PROBLEM  XI. 

The  Hypotenufe^  and  an  Oblique  Angle  being  given }  to  find  thé 

fide  adjacent  to  that  Angle . 

\  '  *  • 

\  #  ,  « 

TF  the  Hypotenufe  AC,  and  the  oblique  angle  C,  of  the  fphe- 

ricat  Triangle  f\BC  right-angled  inB,  be  known,  the  fide 

BC  adjacent  to  this  angle  may  be  found,  by  making,  by  Prob * 

this  Analogy, 

As  the  Co  fine  of  the  Angle  C9 
To  the  Radius  ; 

So  is  the  Co-tangent  of  the  Hypotenufe  AC, 

To  the  Co-tangent  of  the  fide  BC9 

This  Analogy  was  drawn  from  the  firft  of  Probl.  5.  which 
we  have  revers’d  5  and  by  reverting  the  fécond,  you  will  have 
this  other  Analogy,  >  ^ 

As  the  Co-tangeni  of  the  Hypotenufe  AC9 
To  the  Radius  3 

So  is  the  Co  fine  of  the  Angle  C> 

To  the  Tangent  of  the  fide  BC% 

I  ‘  '  -V  •  :  .  .  V  '  ■  ^  * 

. 

If  you  woud  change  the  firft  Analogy  into  another,  which 

1  begins  with  the  Radius,  put  inftead  of  the  two  firft  Terras^ 
which  are  theCo-fine  of  the  angle  C,  and  the  Radius,  the  Ra- 
i  dius  and  the  Secant  of  the  angle  C,  which  are  in  the  fame 

I  Ratio,  by  Prop,  2.  Chap,  3.  Book, 1  1.  and  then  you  will  hav® 
this  other  Analogy, 

As  the  Radius. 

Jo  the  Secant  of  the  Angle  C  9 
So  is  the  Cotangent  of  the  Hypotenufe  AC $ 

To  the  Co-tangent  of  the  fide  BC« 

But  as  the  Logarithms  of  Secants  are  not  in  our  Tables,  if 
{  you  wou’d  work  by  Logarithms,  and  have  in  the  firft  Term 
3  the  Radius,  change  the  fécond  Analogy,  by  putting  inftead 
ci  of  its  two  firft  Terms,  which  are  the  Co-tangent  of  the  Hy~ 
tj  potenufe  AC,  and  the  Radius,  the  Radius  and  the  Tangent 
3  of  the  Hypotenufe  AC,  which  are  in  the  fame  Ratio,  by 
i  Frop.2-  Chap,  2,  Boo\  1.  and  then  you  will  have  this  othes 
\  Analogy* 

?  Ay 


Plate  % 
Fig-  (2i 
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Plate  7. 

fig.  62°  As  the  "Radius,, 

To  the  Tangent  of  the  Hypotenufe  AC  \ 

So  is  the  Co  fine  of  the  Angie  C\ 

To  the  Tangent  of  the  fide  BC • 

It  is  evident  by  Theor ,  io.  and  by  Coroll  2.  Theor,  1 1  .  that 
this  fide  BG  will  be  acute,  if  the  Hypotenufe  AC!*  and  the 
given  angle  C,  are  each  acute,  fince  by  Cord l,  2  Theor.  1 1»  the 
angle  A  will  be  acute,  an dby  Theor .  10.  its  oppofite  fide  BC 
is  aifo  acute.  The  fame  fide  BC  will  be  obtufe,  if  the  Hypo¬ 
tenufe  AC  be  greater  than  a  Quadrant,  and  the  given  angle 
C  acute,  or  if  the  Hypotenufe  AC  be  lefs  than  a  Quadrant, 
©nd  the  angle  C  obtufe,  fince  in  thefe  two  Cafes  the  other 
angle  A  will  be  acute,  by  Corn'd,  2.  Theor .  11.  and  confequent- 
ly  its  oppofite  fide  BC  obtufe,  by  Theor*  10. 

PROBLEM  XII. 

The  Hypotenufe,  and  a  Side  being  given,  to  find  the  other  Side , 

fig,  62»  ïT  the  Hypotenufe  AC,  and  the  fide  A3,  of  the  Spherical 
^  Triangle  ABC  right-angled  in  B,  be  known,  theoth^r  fide 
BC  may  be  found,  by  a  Preparation  like  that  in  Probl.  2. 
whereby  you  have  the  Triangle  AEF  right-angled  in  E, 
where  the  fide  AE  the  complement  of  the  given  Hypotenufe 
AC,  and  the  Hypoteunfe  A  F  the  complement  of  the  given 
fide^AB,  are  known  ;  wherefore  the  angle F,  or  the  Arc  8D, 
the  complement  of  the  fide  BC  may  be  found,  by  making  by 
Theor ,  23.  this  Analogy, 

As  the  Co- fine  of  the  Side  AB$ 

To  the  Radius? 

So  is  the  Cofine  of  the  Hypotenufe  AC9 
To  the  Co  fine  of  the  Side  BC, 

*  + 

Or  by  making  by  Prop*  2.  Chap,  3.  Book.  U  this  othes 
Analogy, 

As  the  Radius, 

To  the  Secant  of  the  Side  AB  ? 

$ 0  is  the  Co  fine  of  the  Hypotenufe  AC, 

To  the  Co  fine  of  the  Side  BC, 

It  is  evident  by  Coroll.  3  iheor .  11.  that  this  fide  BC  will 
èe  acute?  when  the  Hypotenufe  AC,  and  the  fide  AB,  which 

arf 
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;  are  known,  are  of  the  fame  affection,  and  obtufc,  when  they 
are  of  a  different  affection» 

problem  xiii. 

? he  two  Oblique  Angles  being  gheny  to  find  the  Hypotenufe, 

JF  each  of  the  two  oblique  angles  A,0,  of  the  Spherical  Tri» 
angle  ABC,  right-angled  in  B,he  known,  the  Hypotenufe 
,  AC  may  be  found,  by  making  by  JProbh  6,  this  Analogy. 

As  the  Tangent  cf  the  Angle  A9 

To  the  Radius  ;  ,  '  •  • 

Sois  the  Co-tangent  of  the  Angle  Cy 
To  the  Co -fine  of  the  Hypotenufe  AC . 

To  have  an  Analogy  which  begins  with  the  Radius,  put 
inftead  of  the  two  firft  Terms,  which  are  the  Tangent  of 
the  angle  A  and  the  Radius,  the  Radius  and  the  Co-tangcnt 
of  the  angle  A,  whieh  are  in  the  fame  Ratio  by  Frog,  2* 
Chap.  2.  Book^i*  and  the  preceding  Analogy  will  be  chang’d 
i  Into  this, 

As  the  Radius, 

To  the  Co-tangent  of  the  Angle  À  $ 

So  is  the  Co-tangent  of  the  Angle  Cy 

To  the  Co-fine  of  the  Hypotenufe  AC* 

!  -  *  .  ;l  -  „ 

It  is  evident  by  Cor oü .  I*  Theor,  iï,  that  the  Hypotenufe 
1  AC,  will  be  lefs  than  a  Quadrant,  if  the' two  given,  angles 
i  are  of  the  fame  affe&ion  ;  and  that  if  they  are  of  different 
6  affe&ion,  they  will  be  greater  than  a  Quadrant, 

PROBLEM  XIV. 

\ 

Lvv .  .  ' 

An  oblique  Angley  and  its  oppofite  Side  being  glvent  to  find 

the  Hypotenufe » 


Plate  7» 
Fig.  <52. 


TF  the  oblique  angle  A,  and  its  oppofite  fide  BCj  of  the  Hg,  ^ 
A  Spherical  Triangle  ABC,  right-angled  in  B,  be  known,  the 
Hypotenufe  AC  may  be  found,  by  making  by  Theor,  23,  this 
Analogy, 


Plate  7. 
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As  the  Sine  of  the  Angle  A, 

To  the 

So  is  the  Sine  of  the  Side  B€, 

To  the  Sine  of  the  Hyptenufie  AC. 

To  have  an  Analogy  whole  firftTerm  is  the  Radius,  you 
mult  put  inflead  of  the  two  firft  Terms,  which  arc  the  Sine 
of  the  angle  A  and  the  Radius,  the  Radius  and  the  comple¬ 
ment  Secant  of  the  angle  A,  which  are  in  the  fame  Ratio, 
by  Prop.  2»  Chap,  3.  Boo^i.  and  the  preceding  Analogy  will 
be  chang’d  into  this, 

As  the  Radius , 

To  the  Secant  of  the  Angle  A  \ 

Sois  the  Sine  of  the  Sidts  BC , 

To  the  Sine  of  the  Hypotenufe  AC* 

p  r  0  B  L  e  m  xv. 

An  Qhlïque  Angle,  and  its  adjacent  Side  being  given,  to  find 

the  HyfoUmfie . 

IV  the  angle  C,  and  its  adjacent  fide  B* ",  of  the  Spherical 
Triangle  ABC  right-angled  in  B>  be  known,  theHypote- 
mife  AC  may  be  found,  by  making  by  Probl »  1 1  «  this  Ana¬ 
logy. 

A$  the  Radius, 

To  the  Co-fine  of  the  Angle  C  ; 

So  is  the  Co-tangent  of  the  Side  BC, 

To  the  Co-tangent  of  the  Hyfotenufie  AC 1 

It  is  evident  by  Theor •  1 1.  that  the  Hypotenufe  AC  will  be 
lefs  than  a  Quadrant,  when  the  given  angle  C,  and  its  adja¬ 
cent  fide  BC,  are  both  acute,  or  bothobtufe,  becaule  in  thefe 
two  Cafes,  the  two  fides  AB,  BC,  will  be  alfo  both  acute, 
or  bothobtufe,  by  Theor.  10.  But  the  Hypotenufe  AC.  will  be 
greater  than  a  Quadrant,  when  the  given  angle  C,  and  the 
adjacent  fide  BC,  the  one  is  acute,  and  the  other  obtu'e,  be- 
caufe  of  the  two  fides  AB,  BC,  the  one  is  acute,  and  the 
other  obtufe,  by  Theor.  io* 

'  l 

.  .  £  R  Oi 
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Chap.  III.  Of  Spherical  Trigonometry.' 
PROBLEM  XVI. 

The  two  Legs  being  given ,  to  find  the  Hypotenufe» 

each  of  the  two  fides  AB,  B C,  of  the  Spherical  Triangle 
'*■  ABC  right-angied  in  Bâ  be  known,  the  Hypotenufe  AC 
may  be  found,  by  making  by  ?roh .  12.  this  Analogy* 

As  the  Radius  t 

To  the  Co  fine  of  the  fide  AB  ? 

So  is  the  Co  fine  of  the  Side  BC , 

To  the  Co  fine  of  the  Hypotenufe  AT» 

It  is  evident  byTheor .  n.  that  the  Hypotenufe  AC  will  be 
îefsthan  a  Quadrant,  if  the  two  given  fides  AB,  BC,  be  both 
acute,  or  both  obtufe,  and  it  will  be  greater  than  a  Quadrant, 
if  one  of  the  two  given  fides  ÂB,  BC  be  acute?  and  the  other 
obtufe, 

-  - - -  - -  ~ 


CHAP.  III. 

I 


Of  the  Calculation  of  Oblique-angled  Spherical 

Triangles « 


WE  (hall  alfo  begin  with  the  Computation  of  Angles,’ 
and  proceed  afterwards  to  that  of  the  Sides,  by  re¬ 
ducing  the  Triangle  propos’d  into  two  right-an¬ 
gled  Triangles,  by  a  perpendicular,  as  you’ll  find  in  the  fol¬ 
lowing  Problems. 

PROBLEM  I. 

Two  Angles  y  and  a  Side  oppofite  to  one  of  thefie  two  Angles  being 
given ,  to  find  the  third  Angle • 

IF  the  two  angles  A,  B,  and  the  fide  BG  oppofite  to  this 
angle  A,  be  known,  the  third  angle  C  may  be  found,  by 
Jetting  fall  from  this  angle  C,  on  its  oppofite  fide  AB,  the 
Perpendicular  CD,  which  will  fall  within  the  Triangle  ABC, 
when  the  two  angles  A,  By  are  of  the  fame  kind,  but  without 
when  of  different  kind,  and  then  by  Theor •  12*  by  Probl ,  6, 
Chap,  2-  the  Analogy  is 

P  3  As 
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Plate  7. 
Fig-  63. 


As  the  Radius, 

To  the  Co -fine  of  the  Sides  BC  ; 

So  is  the  Tangent  of  the  Angle  B, 

To  the  Co- tangent  of  the  Angle  BCD* 


This  angle  BCD  being  alfo  known,  the  angle  ACD,  will  be 
found,  by  making,  by  Theor,  28.  this  other  Analogy, 

As  the  Co- fine  of  the  Angle  B, 

To  the  Co-fine  of  the  Angle  A  ; 

So  is  the  Sine  of  the  Angle  BCD9 
To  the  Sine  of  the  Angle  ACD » 

The  angles  ACD,  BCD,  being  alfo  known,  their  Sum 
will  give  the  angle  C  required, when  the  perpendicular  CD  falls 
within  the  Triangle,  and  their  difference  will  give  this  angle 
C,  when  the  perpendicular  falls  without. 

PROBLEM  II. 

7 IPO  Angies ,  and  the  Side  included  being  given%  to  find  the  third 

Angle • 

I F  the  two  angles  B,  C,  and  the  included  fide  BC,  of  the 
-*•  Spherical  Triangle  ABC,  be  known,  the  third  angle  A, 
may  be  found,  by  drawing  from  one  of  the  two  given  angles 
B,  C,  as  from  C,  to  its  oppofite  fide  A  B,  the  perpendicular 
CD,  and  making  by  ProbL  6.  Chay.  2,  this  firft  Analogy, 

As  the  Radm9 

To  the  Co  fine  of  the  fide  BC  ; 

So  is  the  Tangent  of  the  Angle  B , 

To  the  Co-tangent  of  the  Angle  BCD » 

Which  being  fubfira&ed  from  the  given  angle  ACB,  when 
the  perpendicular  CD  falls  within  the  Triangle  ABC,  you 
will  have  the  angle  ACD,  which  is  equal  to  the  Sum  of  the 
two  preceding  ones,  when  the  perpendicular  CO  falls  with¬ 
out  the  Triangle  ABC,  towards  the  given  fide  BC,  which 
will  happen  by  Theor ,  12.  when  the  angle  B  is  obtufe,  and  the 
angle  A  acutee  Thefe  two  angles  ACD,  BCD,  being  alfo 
known,  you  will  find  the  angle  A  by  making  by  Theor,  28® 
Ibis. Analogy, 

»T  $  / 

thi  ■  f  ■  '  >1 
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As  the  Sine  of  the  Angle  BCD ,  : 

To  the  Sine  of  the  Angle  ACD  $ 

So  is  the  Co-fine  of  th°  Angle  B, 
to  the  Co-fine  of  the  Angle  A» 

Which  by  Tbeor,  14.  will  be  obtufe,  when  the  two  given 
angles  B,  C,  and  the  included  fide  BC,  are  obtufe. 

PROBLEM  III. 

,  "  V  ;  '  <  •  r* 

Two  Sides  being  given ,  and  m  Angle  oppofite  to  one  of  them}  to 
find  the  Angle  comprehended  by  thefe  two  Sides, 

I F  the  two  fides  AC,  BG,  and  the  angle  B  oppofite  to  the 
A  given  fide  AC,  of  the  fpherical  Triangle  ABC,  be  known, 
the  included  angle  C  may  be  found,  by  drawing  from  this 
angle  C,  to  its  oppofite  fide  AB,  the  perpendicular  CD,  and 
making  firft  by  ProhU6 .  Chap,  2.  this  Analogy, 

l  f  ;  y  I  ••  j  *1.  •  v  *■  **  '  '  *• 

As  the  Radius, 

To  the  Co  - fine  of  the  fide  BC  ; 

So  is  the  Tangent  of  [ the  Angle  B-, 

To  the  Co-tanyent  of  the  Angle  BCD • 

This  angle  BCD  being  alfo  known,  you  will  find  the  other 

angle  ÂCD,  by  making^  Tbeor •  29.  this  fécond  Analogy, 

« 

As  the  Tangent  of  the  Side  AC, 

To  the  Tangent  of  the  Side  BC  ^ 

So  is  the  Co-fine  of  the  Angle  BCD , 

To  the  Co  fine  of  the  Angle  AcD , 

The  two  vertical  angles  BGQ,  ACD,  being  alfo  given,  the 
required  angle  ACB  will  be  alfo  known,  fmee  it  is  equal  to 
the  Sum  of  the  two  preceding  ones,  when  the  perpendicular 
CD  falls  within  the  Triangle  ABC,  and  to  their  difierence, 
when  it  falls  without. 
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PROBLEM  IV. 


Two  Sides ,  and  the  Angle  comprehended,  by  them ,  being  given >  to 
find  either  of  the  other  Angles . 

! 

Bia te  7.  |P  the  two  fides  AB,  BC,  and  the  included  angle  B,  be 
Is!??  ^3-  *  known,  and  you  wou’d  find  either  of  the  two  other  an¬ 

gles  A,  C,  as  A  ;  draw  from  the  other  angle  C,  on  its  op¬ 
pofite  fide  Ab,  the  perpendicular  CD,  which  will  divide  this 
bale  AB  into  two  Segments  AD,  BD  \  the  laft  wrhereof  BD 
will  be  found,  by  making  by  PrcbL  iu  Chap»  2.  this  Analogy, 

As  the  Radius , 

To  the  Co- fine  of  the  Angle  B  5 
<  So  is  the  Tangent  of  the  Side  BC  \ 

To  the  Tangent  of  the  Segment  BD* 

Which  being  known,  the  other  Segment  AD  will  be  alfo 
tnown,  firce  the  bafe  AB  is  known  ;  and  then  you  may  find 
the  angle  A>  by  making  by  Theor*2^t  this  Analogy, 

\  As  the  Sine  of  the  Segment  AD , 

To  the  Sine  of  the  Segment  BD  | 

So  is  the  Tangent  of  the  Angle  B9 
To  the  Tangent  of  the  Angle  A* 

problem  v. 


Two  Sides ,  and  an  Angle  oppofite  to  one  of  them ,  being  givetjy 
t  find  the  Angie  oppofite  to  the  other  Side. 

ÏFthe  two  fides  AC,  BC,  and  the  angle  B  oppofite  to  the 
given  fide  AC,  of  the  Spherical  Triangle  ABC,  be  known, 
the  angle  A  oppofite  to  the  other  given  fide  BC,  may  be 
found,  by  making  by  Theor .  24.  this  Analogy, 

As  the  Sine  of  the  Side  AC9 

To  the  Sine  of  its  oppofite  Angle  B  \ 

So  is  the  Sine  of  the  Side  BC, 

^  To  the  Sine  of  its  oppofite  Angle  A * 


i 


FRO- 
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Chap.  III.  Of  Spherical  Trigonometry, 
PROBLEM  VI. 

The  three  Sides  being  given,  to  find  any  of  the  three  Angles • 

TO  find,  for  example,  the  angle  A,  of  the  fpherical  Tri¬ 
angle  ABC,  whofe  three  tides  are  known  ;  deferibe 
from  one  of  the  two  other  angles  B,  C,  as  from  C,  at  90 
degrees  diftance,  an  arc  of  a  great  Circle  DE,  which  cuts 
here  the  three  tides  in  the  points  D,  E,  F>  andfirft  make  this 
Analogy, 

As  the  difference  of  the  Co-fines  of  the  Sides  AC,  BC7 
To  the  Sum  of  the  fame  Co- fines  ; 

So  the  Tangent  of  half  the  Side  AB , 

To  the  Tangent  of  half  the  Sum  of  the  arcs  BF,  AF, 

If  the  angle  A  be  acute,  and  the  fide  AC  greater  than  the 
tide  BC,  the  Sum  of  the  two  arcs  BF,  AF,  will  be  lefs  than 
a  Semi-circle,  as  is  eafy  to  be  demonftrated,  and  thus  the  half 
of  this  Sum  will  befuchas  may  be  found  in  the  Tables.  But 
if  the  angle  A  he  obtufe,  which  may  be  known  by  theor.  1 60 
and  by  Theor*  17.  or  if  this  angle  Abe  acute,  and  the  fide  AC 
lefs  than  the  fide  EC,  in  one  of  thefe  two  cafes  the  Sum  of 
;  the  two  arcs  BF,  A  F,  will  be  greater  than  a  Semi-circle,  as  is 
alfo  eafy  to  be  demonftrated.  For  then  you  rruft  fubftraffe 
:  from  180  degrees,  the  complement  of  the  degrees  and  mi¬ 
ll  Elites,  which  was  found  in  the  preceding  Analogy,  and  the 
!  remainder  will  be  half  the  Sum  of  the  arcs  BF,  AF,  which 
1  Sum  being  alfo  known,  if  you  fubtra&  from  it  the  given  fide 
!  AB,  half  the  remainder  will  be  the  arc  AF,  which  is  the 
j  Hypotenufeof  the  Triangle  AEF,  right-angled  in  E,  where 
you’ll  find  likewife  the  fide  AE  the  complement  of  the  given 
!  tide  AC.  Wherefore  to  find  the  angle  A*  make  by  TrobU 
'  Chap.  2.  this  Analogy, 

As  the  'Radius, 

To  the  Co -tan gent  of  the  Side  AC  5 
So  is  the  C  O’ tangent  of  the  arc  AF, 

To  the  Co-fine  of  the  Angle  A , 

Vemonjlration  of  the  firft  Analogy, 

The  Demonftration  of  the  preceding  Analogy  is  evident 
by  TrobU  5.  Chap*  2.  but  the  firft  Analogy  wants  a  Demo.nftra- 
ij  tion,  which  may  be  thus. 
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*!ate  7.  .  Since  in  the  Triangle  RDF,  right-angled  in  t>3  the  Radius, 

Ï3g,  62,  Js  £o  t|le  ^Jne  jJjg  an^ 

r,le  F,  as  the  Sine  of  the  Hypotenufe 
BP,  to  the  Sine  of  the  fide  BD,  byTheor»!^»  and  îikewifè  in 
the  Triangle  A'cV  right-angled  in  E,  the  Radius,  is  to  the 
Sine  of  the  fame  angle  F*  as  the  Sine  of  the  Hypotenufe  AF, 
to  the  Sine  of  the  fide  AE  :  It  follows  that  the  Sine  of  the  arc 
BF,  is  to  the  Sine  of  the  arc  AF,  as  the  Sine  of  the  arc  BD, 
complement  of  the  fide  BG,  to  the  Sine  of  the  arc  AE,  com¬ 
plement  of  the  fide  AC*  Wherefore  by  compounding  of  Ratio's, 

It  will  appear,  that  the  Sum  of  the  Sines  of  the  arcs  AF,  BF, 
is  £0  the  Sine  of  the  arc  AF,  as  the  Sum  of  the  Sine  of  the 
arcsAB,  BD*  to  the  Sine  of  the  arc  AE:  and  by  Divifwnof 
the  fame  Ratio ,  it  will  appear  that  the  difference  of  the  Sines  of 
the  arcs  AFSBF?  is  to  the  Sine  of  the  arc  AF,  as  the  difference 
of  the  Sines  of  the  arcs  AE,  BD,  to  the  Sine  of  the  arc  AE, 
and  ex  aequo ,  the  Sum  of  theJSines  of  the  arcs  AE,  BD,  is  to 
the  difference  of  the  fame  Sines,  as  the  Sum  of  the  fines  of  the 
arcs  AF,  BF,  to  the  difference  of  the  fame  Sines  :  and  laftly 
„  by  putting  inftead  of  the  Sum  and  of  the  difference  of  the 
;  Sines  of  the  arcs  AF,  BF,  the  Tangent  of  half  the  Sum  and 
of  half  the  difference  ÂB,  of  the  fame  arcs  AF,  BF,  which 
,  are  in  the  fame  Ratio,  by  Theor.  21 *  it  will  appear  that  the  dif¬ 
ference  of  the  Co-fines  of  the  fides  AC,  BG,  is  to  the  Sum 
of  the  fame  Co-fines,  as  the  Tangent  of  half  the  fide  AB, 
to  the  Tangent  of  half  the  Sum  of  the  arcs  AF,  BF,  Which 
was  to  be  demonfirated • 

SCHOLIUM. 

This  Problem  may  be  relolv’d  otherwife  and  more  eafdy 
by  one  fingle  Analogy,  which  is  drawn  from  Theor .  31. 

.  namely  by  fubftraââng  from  half  the  Sum  of  the  three  given 
fides,  each  of  the  two  tides  AB,  AC,  which  comprehends  the 
angle  A  requir’d,  and  you’ll  have  two  esceffes,  and  by  mak¬ 
ing  this  Analogy, 

As  the  RsBangle  under  the  Sines  of  the  trod  Sides  AB ,  AC9 
which  comprehend  the  required  angle  A, 

To  the  Square  of  the  Radim  ; 

So  is  the  Reiïangle  under  the  two  Excejfes , 

To  the  Square  of  the  Sine  of  half  the  Angle  A. 

t 

If  then  you  takethe  Square  Root  of  this  fourth  proportio¬ 
nal,  you  will  have  the  Sine  of  half  the  angle  A,  which  con- 
fequently  will  be  known. 

It  is  evident,  that  when  youwouM  work  by  Logarithms, 
which  here  fhortens  the  operation  very  much,  add  to  the  Sum 

cf 


I 
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!  of  the  Logarithms  of  the  two  exceffes,  double  the  Logarithm 
<j  of  the  Radius,  and  fubftrad  from  the  Sum,  the  Sum  of  the 
J  Logarithms  of  the  Sines  of  the  two  fides  AB3  AC, which  com- 
I  bends  the  angle  A  requir'd,  and  half  the  remainder  will  be 
i  the  Logarithm  Sine  of  half  the  angle  A. 

PROBLEM  VII. 

The  three  Angles  being  given 3  to  find  any  of  the  three  Sides, 

1  *TT O  find,  for  example,  the  fide  AB  of  the  fpherkal  TrB 
angle  ABC,  whofe  three  angles  are  known  ^  draw  the 
I  perpendicular  CD,  on  this  fide  AB,  from  its  opposite  angle  C, 
j  and  make  this  firfl  Analogy,  which  fuppofes  that  the  perpen- 
i  dicuiar  CD,  falls  within  the  Triangle  ABC. 

As  the  Sum  of  the  Co-fines  of  the  two  Angles  As  JB)  including 
the  Side  required  AB , 

To  the  difference  of  the  fame  Sines  ^ 

So  is  the  Tangent  of  half  the  third  Angle  C, 

7o  the  Tangent  of  half  the  difference  of  the  two  Angles 
ACD ,  BCD. 

This  Analogy  may  be  chang’d  into  the  following  one,  when 
the  perpendicular  CD  falls  without  the  Triangle  ABC, 

As  the  diference  of  the  Cofmes  of  the  two  angles  A,  B, 

Jo  the  Sum  of  the  fame  Sines  ; 

So  is  the  Tangent  of  half  the  third  angle  C, 

Jo  the  Tangent  of  half  the  Sum  of  the  two  Angles  ACD, 
BCD , 

When  the  perpendicular  CD  falls  within  the  Triangle  ABC, 
half  the  difference  of  the  two  vertical  angles  ACD,  BCD, 
will  be  known  }  and  as  their  Sum,  namely  the  whole  angle 
C,  is  alfo  known,  if  you  add  to,  and  fubftra&  from,  half  this 
known  angle  C,  the  found  half  difference,  you  will  have 
the  greateft,  and  leatt  of  the  vertical  angles  ACD,  BCD*  But 
when  the  perpendicular  CD  falls  without  the  Triangle  ABC, 
half  the  Sum  of  the  two  vertical  angles  ACD,  BCD,  being 
known,  if  you  add  to  it,  and  fubftrad  from  it,  half  their  dif¬ 
ference,  or  half  the  angle  ACB,  which  is  known,  you  will 
have  likewife  the  greateft,  and  leaft  of  the  two  vertical  an¬ 
gles  ACD,  BCD,  which  being  alfo  known,  you  may  find 
by  Prof*  13,  Chaf •  2„  in  each  of  the  two  right-angled  Tri- 
J  .*  J  ,  angles 


M3. 
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angles  ADC,  BDC,  the  Tides  AC,  SC,  and  by  Trob,  7.  Chap. 2* 
the  Segments  BD,  and  eonfequently  the  fide  A B,  re¬ 
quir’d. 


Vemonfiration  of  the  firfl  Analogy . 


Since  by  The  or.  28  the  Sire  of  the  angle  BCD  is  to  the 
Sine  of  the  angle  ACT),  as  the  Co-fine  or  the  angle  f,  to  the 
Co-fine  of  the  angle  A  it  will  appear  as  in  the  preceding 
Problem,  that  the  Sum  of  the  Co-fines  of  the  two  angles  A, 
B,is  to  the  difference  of  the  fame  Sines,as  the  "(um  of  the  Sines 
of  the  two  angles  ACD«  BCD,  to  the  difference  of  the  fame 
Sines:  and  if,  inftead  of  the  two  laft  Terms,  you  put  the 
Tangents  of  half  the  Sum,  and  difference  of  the  two  angles 
AC  Of  BCD,  which  are  in  the  fame  Ratio,  by  Theor,  21.  it 
will  appear,  that  the  Sum  of  the  Co-fines  of  the  two  angles 
A,  B,  is  to  the  difference  of  the  fame  Sires,  as  the  Tangent 
of  half  the  Sum  of  the  two  angles  ACD,  BCD,  that  is 
to  fay,  of  half  the  third  angle  C,  to  the  Tangent  of  half 
the  difference  of  the  fame  angles  ACD,  BCD.  Which  was  t% 
be  demonfir  ate  do 

SCHOLIUM, 


Plate  15.  This  problem  may  be  refolv’d  otherwife,  and  eafier,  by 
2ug*  54*  fuppofing  by  Theor.  20,  inftead  of  the  Triangle  ABC,  ano¬ 
ther  Triangle,  as  DBF,  wherein  each  fide  is  the  remainder 
to  180  degrees  of  each  oppofite  angle  of  the  propos’d  Tri¬ 
angle  ABC,  and  reciprocally  each  angle  thereof  is  the  re¬ 
mainder  to  a  Semi-circle  of  each  oppofite  fide  of  the  fame  Tri¬ 
angle  ABC.  For  fincethe  angles  of  the  Triangle  ABC  are 
fuppos’d  known,  the  fides  of  the  Triangle  DEF,  willbealfo 
known  ^  by  which  means  you  may,  by  the  preceding  Problem, 
find  the  angles  D,  E,  F,  and  confequently  the  fides  of  the  pro¬ 
pos’d  Triangle  ABC*  by  giving  the  remainder  to  180  degrees 
of  the  angle  D,  to  the  oppofite  fide  BC  :  the  remainder  to 
180  degrees  of  th?  angle  E,  to  the  oppofite  fide  AC;  and 
the  remainder  to  180  degrees  of  the  angle  F  to  the  oppofite 
fide  AB. 


PRO, 
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PROBLEM.  VIII. 


Two  Angles  and  the  Side  off o fit e  to  one  of  them  being  given,  to 
find  the  Side  included  by  tbefe  Angles, 

■wF  the  two  angles  A,  B,  and  the  fide  BC  oppofite  to  the  Plate  7» 
J,  given  angle  A,  of  the  fpherical  Triangle  ABC,  be  known,  Eig» 
the  included  fide  AB,  may  be  found,  by  drawing  from  its  op¬ 
pofite  angle  C,  the  perpendicular  CD,  which  will  divide  this 
bafe  AB,  into  two  Segments  AD,  BD,  the  laft  BDmayfirft 
be  found  by  making  by  Probt  1 1,  Chap,  2.  this  Analogy, 

As  the  Radius, 

To  the  Co- fine  of  the  Angle  B  % 

So  is  the  Tangent  of  the  Side  BC , 

To  the  langent  of  the  Segment  BD, 

To  find  the  Segment  AD,  make  by  Theor .  25.  this  other 
Analogy, 

As  the  Tangent  of  the  Angle  A , 

To  the  Tangent  of  the  Angle  B  \ 

So  is  the  Sine  of  the  Segment  BD, 

To  the  Sine  of  the  Segment  AV, 

It  is  evident,  that  the  fide  AD  required,  is  equal  £0  the 
Sum  of  the  two  Segments  AD,  BD,  when  the  perpendicular 
CD  falls  wirhin  the  Triangle  ABC,  and  is  equal  to  their  dif¬ 
ference  when  the  perpendicular  falls  without. 


PROBLEM  IX. 

Two  Angles  and  the  Side  included  by  thefe  Angles,  being  given,  to 
find  either  of  the  ether  Sides, 


IF  the  two  angles  B,  C,  and  the  included  fide  BC,  be 
known,  either  of  the  two  other  fides  AB,  AC>  as  AC,  F,&* 
may  be  found,  by  drawing  on  the  other  fide  AB,  from  its  op¬ 
pofite  angle  C,  the  perpendicular  CD,  and  making  by  Vrob ,  6 , 

Chap,  2.  this  Analogy, 

As  the  Radius, 

To  the  Co  fine  of  the  Side  BC% 

So  is  the  Tangent  of  the  Angle  B. 

To  the  Co-tangent  of  the  Angle  BQD0 


Jhis 
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This  angle  BCD  being  known,  the  angle  ACD  will  be 
aîfo  known,  and  then  make  by  Tbeor*  27.  this  Analogy s 

As  the  Co-fine  of  the  Angle  BCD , 

To  the  Co- fine  of  the  angle  ACD  ; 

So  is  the  Cotangent  of  the  Sidt  BC , 

To  the  Co -tangent  of  the  fide  AC* 

PROBLEM  X. 

Two  Angles  2  and  the  Side  oppofite  to  one  of  them ,  being  given,  U 
find  the  Side  oppofite  to  the  other * 

IF  the  two  angles  A,  B,  and  the  fide  BC,  oppofite  to  the  gi¬ 
ven  angle  A,  of  the  Triangle  ABC,  be  known,  the  fide 
AC  oppofite  to  the  other  given  angle  B,  may  be  found,  by 
making  by  Tbeor .  24.  this  Analogy, 

As  the  Sine  of  the  Angle  A, 

To  the  Sine  of  its  oppofite  Side  JBC  ? 

So  the  Sine  of  the  Angle  B% 

To  the  Sine  of  its  oppofite  Side  AC. 

/  '  {  *  ■  \  ■  • 

PROBLEM  XL 

Two  Sides ,  and  the  Angle  oppofite  to  one  of  them,  being  given,  to- 

find  the  third  Side . 

F  the  two  fides  AC,  BC,  and  the  angle  B,  oppofite  to  the 
JL  given  fide  AC,  of  the  Triangle  ABC,  be  known,  the  third 
fide  AB,  may  be  found,  by  drawing  from  its  oppofite  angle 
C,  the  perpendicular  CD,  which  will  divide  it  into  two 
Segments  AD,  BD,  the  laft  BD  will  be  found  firfl  by  making 
by  F  rob*  1 1.  Chap .  2.  this  Analogy, 

As  the  Radius , 

To  the  Co-fine  of  the  Angle  B  j 
So  is  the  Tangent  of  the  Side  BC, 

To  the  Tangent  of  the  Segments  BD » 

To  find  the  other  Segment  AD,  make  By  Tbeor .  2 6.  this 
Analogy. 

As  the  Co-fine  of  the  Side  BC, 

To  the  Co-fine  of  the  fide  AC  9 
So  the  Co  fine  of  the  Segment  BD , 

Jo  the  Co- fine  of  the  Segment  AD*  ,  The? 

— * 
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The  Segments  BD,  being  known,  the  fide  AB  will 
be  alfo  known,  fince  it  is  equal  to  the  Sum  of  the  two  Seg¬ 
ments  AD,  BD,  when  the  perpendicular  CD  falls  within 
the  I  riangte  ABC,  and  to  their  difference,  when  the  per¬ 
pendicular  falls  without.  . 

P  R  O  3  L  E  M  XII. 


Two  -  ides,  and  the  Angle  vMch  they  comprehend  being  giveft, 

find  the  third  Side* 


to 


IF  the  two  fides  AB,  BC,  and  the  inducted  angle  B,  of  the 
Triangle  ABC,  be  known,  the  third  fide  may  be  found 
by  drawing  on  one  of  the  two  givren  fides  AO,  BC,  as  aB, 
from  its  oppofite  angle  C,  the  perpendicular  CD,  and  by 
making  firft  by  Prohl.  i  1.  Chap.  2.  this  Analogy, 

As  the  Radius, 

Jo  the  Co  fine  of  the  Angle  B  5  * 

So  the  langent  of  the  Side  BC , 

To  the  Tangent  of  the  Segment  BD . 

Which  being  known,  the  other  Segment  AD  will  be  alfo 
known,  then  find  the  fide  AC,  by  making  by  Theor*  2 6.  this 
Analogy, 

As  the  Co  fine  of  the  Segment  BD, 

To  the  Co- fine  of  the  Segment  AD$ 

So  the  Co-fine  of  the  Side  BC , 

To  the  Co- fine  of  the  Side  AC. 
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CHAP.  IV. 


ASTRONOMICAL  QUESTIONS. 

FT  AVING  (hewn  the  ufefulnels  of  the  preceding  Pro¬ 
'll  blems,  that  relate  to  right- lin’d  Triangles,  in  our  Pra- 
étical  Geometry  5  now  to  apply  thofe  Problems, that 
relate  to  Spherical  Triangles,  we  (hall  add  here  fome  Agro¬ 
nomical  Queftions,  which  will  ferve  as  Inftances,  how  many 
others  may  be  refolv’d  by  the  application  of  thofe  Problems  to 
the  Circles  of  the  Sphere® 

Qll  E* 
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QUESTION  Î. 

The  Obliquity  of  the  Ecliptic,  and  the  Diftance  of  the  Sun  from  the 
next  Equinox  being  given,  to  find  its  Declination . 

plate  7.  t  Suppofe  that  the  Solftitial  Colure  coincides  with  the  Men- 
Fig.  63.  1  dian,  fo  that  thefe  two  Circles  be  reprefented  by  the  iingle 

one  AEK.B,  palling  thro5  the  two  Poles  of  the  World  K,  I. 
If  AB  be  the  Horifon,  and  Cp  the  Equator,  the  arc  BK?  or 
the  angle  BRK,  will  be  the  height  of  the  Pole,  and  the  arc  AC 
or  the  angle  ARC,  will  be  thç  Elevation  of  the  Equator » 
which  is  equal  to  the  complement  of-ehe  Elevation  of  the 
Pole.  If  EP  be  the  Ecliptic,  the  two  points  E,  P,  where  it 
cuts  the  Colure,  will  be  the  Soljlitial  points  of  <£  and  of 
thro5  which  the  Tropies  EH,  FG  pafs,  which  Blew  on  the  Ho- 
rifon  Ah,  the  greateft  Eaft  or  Weft  Amplitudes  of  Surymer 
and  Winter,  RM,  RL  ;  and  the  point  R,  where  it  cuts  the 
Equator  CD,  will  reprefeht  the  two  EquinoPiial  points  of  y, 
and  of  tft.  Laftly,  the  angle  CRE,  which  it  makes  with, 
the  Equator  CD,  or  the  arc  CE,  is  what  we  call  the  Obli¬ 
quity  of  the  Ecliptic ,  or  greateft  Declination  of  the  Sun,  which 
is  at  prefent  about  230  29' * 

If  we  fuppofe  that  the  Sun  is  at  the  point  Q  of  the  Eclip¬ 
tic,  fo  that  its  Parallel  be  TV,  and  its  Hour -circle  KQI,  its 
Declination  will  be  the  arc  CT,  namely  the  diftance  of  its  pa¬ 
rallel  from  the  Equator,  which  is  alio  meafurM  by  the  arc 
SQ^of  the  Hour-circle  terminated  by  the  Place  of  the  Sun, 
and  by  the  Equator  :  and  its  Diftance  from  the  next  Equinox 
will  be  QR,  namely  the  Arc  of  the  Ecliptic  included  be¬ 
tween  the  Place  of  the  Sun,  and  the  next  Æquino&ial 
point  R. 

Since  in  the  Triangle  QRS,  right-angled  in  Ss  the  oblique 
angle  QRS,  or  the  greateft  Declination  of  the  Sun,  and  the 
Hypotenufe  QR,  or  the  diftance  of  the  Sun  from  the  next 
Equinox,  arc  known,  its  Declination  QS,  may  be  found,  by 
making  £y  Vroh,  io*  Chap,  2®  this  Analogy, 

As  the  Radius, 

To  the  Sine  of  the  Diftance  of  the  Sun  from  the  next 
Equinox  ; 

So  is  the  Sine  of  the  greateft  Declination  of  the  Sun9 
To  the  Sine  of  its  prefent  Declination , 


Q.U  E* 
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aUESTION  II. 

The  Obliquity  of  the  Ecliftic.  and  the  Declination  of  the  Sun,  being 

given ,  to  find  the  Sun's  place. 

>  ;  ■  •  ^  ,  * 

IF  in  the  fame  right-angled  Triangle  RSQ^  belidesthe  right-  7* 

A  angle  S,  the  angle  QRS,  or  the  greateft  obliquity  of  the 
Ecliptic,  and  the  Declination  of  the  Sun  QSj  be  known,  the 
Suns  Place y  or  its  diftance  QR  from  the  next  Equinox,  may 
be  found,  by  making,  by  Probl .  14.  Chap,  2.  this  Analogy, 

As  the  Sine  of  the  Sunt  greatefi  Declination , 

To  the  Sine  of  it's  prefent  Declination 
So  is  the  Radius  j 

?o  the  Sine  of  the  diftance  of  the  Sun  from  the  next  Equinox*. 

au  E  S  T  I  O  N  III. 

The  greatefi  Declination  of  the  Sun,  and  its  Diftance  from  the 
next  Equinox 9  being  givent  to  find  its  Right  Jfcenfion* 

ÏF  in  the  fame  right-angled  Triangle  QRS,  hefides  the  right- 
angle  S,  the  angle  QRS,  or  the  greateft  Declination  of  the 
Sun,  and  its  Diftance  QR,  from  the  next  Equinox,  be  given,  its 
Right  Afcenfeon,  or  the  arc  RS  of  the  Equator  intercepted  be* 
tween  the  Sun's  Hour  Circle.and  the  Equinoctial  Point,  may  be 
found,  by  making  by  Probl,  ix.  Chap.  2.  this  Analogy, 

As  the  Radius, 

To  the  Co  fine  of  the  Suns  greateft  Declination  y 
So  is  the  Tangent  of  the  diftance  of  the  Sun  from  the  next 
Equinox , 

To  the  Tangent  of  the  Suns  Right  Afcenfm* 

/•  ■  ; 

QUESTION  IV. 

The  Elevation  of  the  Pole ,  and  the  Declination  of  the  Sun  y  heiûg 
given  5  to  find  its  Eaft  or  Weft  Amplitude. 

WE  call  by  the  Name  of  Eaft  Amplitude  of  the  $un>  the 
arc  of  the  Horizon  RN,  intercepted  between  point 
N,  where  the  Sun  rifes,  and  the  true  Eaft  point  R.  or  that 

Q  feint 
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Point  of  the  EquinoDiaf  where  the  Horizon  AB  is  cut  by  the 
Equator  CD,  towards  the  Eaft:  and  by  the  Name  of  Weft 
Amplitude  of  the  Sun ,  I  mean  t  he  arc  of  the  Horizon,  inter¬ 
cepted  between  the  Point  where  the  Sun  fets,  and  the  true 
Weft  Point ,  or  that  Point  of  the  Equinox,  where  the  Horizon 
is  cut  by  the  Equator  towards  the  Weft. 

To  find  the  Eaft;  Amplitude  R.N  *,  let  the  Hour-circle  KN9 
pafs  thro*  the  Poles  of  the  World  K  I,  and  thro1  the  Point  N, 
of  the  Sun’s  fifing,  which  hyTheor.  23.  will  cut  the  Equator 
CD  at  right-angles  in  fome  point,  as  2,  fo  that  the  arc  2  N 
will  bfc  the  Declination  of  the  Sun,  and  as  2  RN  is  the  com¬ 
plement  of  the  Elevation  of  the  Pole,  the  Amplitude  RN 
may  be  fbund  in  the  right-angled  Triangle  R2N,  by  making 
by  Prob.  14,  Chap,  2.  this  Analogy, 

As  the  Cofme  of  the  Elevation  of  the  Pole$ 

To  the  Sins  of  the  Suris  Declination  ; 

So  is  the  Radius 

Jo  the  Sine  of  the  Eaft  Amplitude. 


an  e  s  t  1  0  n  v. 

The  greateft  Amplitude  of  the  Sun ,  and  its  Diftance  from  the  next 
Equinox ,  being  given ,  to  find  the  Amplitude  anfwerable  to  that 
Diftance, 


Since  by  the  Principles  of  the  Orthographical  Proje&ion 
of  the  Sphere,  when  you  have  the  greateft  Declination 
of  the  Sun  CG  or  CE,  you  defcribe  about  the  line  GE,  the 
Semi-circle  G&E»  on  which  take  the  arc  aP  equal  to  the  gi¬ 
ven  diftance  of  the  Sun  from  the  next  Equinox,  draw  thro’ 
the  point  P,  the  line  JW  parallelto  the  line  aD ,  which  re- 
prefents  the  Equator,  and  fo  you  have  on  the  Ecliptic  EF*  the 
place  of  the  Sun  in  CP,  and  its  Declination  CT  or  QS  ;  Like- 
wife  when  you  have  the  greateft  Amplitude  3  O  or  3  P.  ter¬ 
minated  by  the  three  lines  LO,  R3,  MP,  perpendicular  to 
the  Diameter  AB,  which  reprefents  the  Horizon,  defcribe  a- 
bout  the  line  OP,  the  Semicircle  O^p,  on  which  take  the  arc 
equal  to  the  given  diftance  of  the  Sun  from  the  next  Equi¬ 
nox,  draw  thro’  the  point  -r,  the  right  line  -ttN  perpendi¬ 
cular  to  the  Diameter  AB,  and  fo  you  have  on  the  line  RP, 
which  reprefents  the  Ecliptic,  the  place  of  the  Sun  in  Z,  and 
its  Amplitude  3,  4,  or  the  arc  YZ  ;  it  follows,  that  this  arc 
YZ,  or  Amplitude,  may  be  found  in  the  Triangle  RYZ 
right-angled  in  Z,  where  ycu  find  the  angle  YRZ,  or  the 
greateft  Amplitude*  and  the  Hypotenufe  RY,  which  reprefent 
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I  the  given  diftance  of  the  Sun  from  the  next  Equinox,  namely 
ci  by  making  by  Probl,  6.  Chap*  2.  this  Analogy, 

As  the  Radius, 

!To  the  Sine  of  the  defiance  of  the  Sun  from  the  next  Equinox  , 
So  is  the  Sine  of  the  greatejl  Amplitude, 

To  the  Sine  of  the  Amplitude  requir'd, 

Q.ÛESTION  VI. 

,  .••*,•••  1  w 

I  The  Declination  of  the  Sun,  and  the  Elevation  of  the  Pole,  being 

I  given,  to  find  the  Jfcenfional  difference . 

\\T E  call  by  the  Name  of  Afcenfional difference ,  the  arc  of 
* V  the  Equator  intercepted  between  the  Hour-circle  of  fix, 
and  the  Sun’s  Hour-Circle,  when  it  riles  or  fets  :  as  R  2,  if 
the  Sun  rifes  or  fets  in  N,  the  Axis  of  the  World  IfC,  repre¬ 
senting  in  this  Projection,  the  Hour-circle  of  fix.  This  arc  R2 
may  be  found  in  the  Triangle  R2N  right-angled  in  2,  where 
the  angle  2  RN,  the  complement  of  the  height  of  the  Pole, 
and  the  arc  2N,  or  the  Declination  of  the  Sun  are  known, 
namely  by  making  by  Proh,  9.  Chap,  2,  this  Analogy, 

As  the  Radius, 

To  the  Tangent  of  the  Declination  of  the  Sun*, 

So  is  the  TaV gent  of  the  Elevation  of  the  Pole, 

To  the  Sine  of  the  Afcenfional  difference . 

It  is  evident  that  if  you  reduce  into  time  the  Afcenfional 
difference  found,  by  taking  an  Hour  for  15  degrees,  you  will 
have  the  time  in  which  the  Sun  riles  or  lets,  and  consequently 
the  Hour  of  rifing  or  fetting  of  the  Sun^whofe  double  will 
give  the  length  of  the  Night  or  Day. 

Q.UESTIÛN  VIL 

The  Elevation  of  the  Pole,  and  the  Hour  of  Rifing  or  Setting  of 
the  Sun,  being  given ,  to  find  its  Declination. 

IF  you  fubftraft  from  fix  Hours,  the  given  Hour  of  the  Sun’s 
rifing  or  fetting,  you  will  have  the  Afcenfional  difference 
R  2,  whofe  complement  2  D  is  the  difference  of  the  Sun 
from  the  Meridian,  which  is  commonly  call’d  Horary  di * 
fiance,  which  being  known,  with  the  angle  2  RN,  or  the 
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complement  of  the  Elevation  of  the  Pole,  you  may  find  the 
Declination  2  N,  in  the  right-angled  Triangle  R2N,  by 
by  making  by  Prob.  8.  Chap.  2.  this  Analogy, 

As  the  Radius, 

To  the  Co-fine  of  the  Horary  Diftance  ^ 

So  is  the  Cotangent  of  the  height  of  the  Role, 

To  the  Tangent  of  the  Declination . 

This  Queftion  is  very  ufeful  in  Dialling ,  when  one  has  oc- 
cafion  to  know  how  much  the  Sun  declines  from  the  Equator, 
when  it  rifes  or  lets  at  a  propos’d  Hour,  to  be  able  to  trace 
upon  a  Plan  the  lines  of  the  Babilonic  or  Italic  Hours,  and 
alfo  thofe  of  the  Jewifh  or  Antique  Hours. 


9 


a  u  E  S  T  I  O  N  VIII. 

The  Height  of  the  Pole ,  and  the  Horary  Diftance ,  being  given,  to 
find  the  Are  of  the  Horizon  intercepted  between  the  Meridian 
and  the  Suns  Horary  Circle* 

IF  the  Horary  diftance  C  S,  which  is  the  Hour  or  Diftance  of 
A  the  Sun  from  the  Meridian,  be  given,  in  which  cafe  the 
angle  AT  7,  which  is  equal  to  it,  will  be  alfo  given,  you  may 
find  the  arc  of  the  Horizon  Â7,  intercepted  between  the  Me¬ 
ridian  AEB,  and  the  Hour-circle  ISK,  in  the  Triangle  A7I, 
right-angled  in  A  in  which,  befides  the  oblique  Angle  AÏ7, 
or  the  Horary  Diftance,  you  know  the  fide  Al,or  the  height 
of  the  Pole,  by  making  by  Probl,%,  Chap »  2.  this  Analogy, 

As  the  Radius , 

To  the  Sine  of  the  Elevation  of  the  Pole  % 

So  is  the  Tangent  of  the  Horary  Diftance , 

To  the  Tangent  of  the  Arc  required. 

This  Queftion  is  alfo  very  ufeful  in  Dialling ,  for  the  eafy 
and  exaéf  defeription  of  Particular  and  Universal  Horizontal 
Dials,  fince  the  Arc  of  the  Horizon  intercepted  between  the 
Hour-circles  and  the  Meridian,  are  fenfibly  equal  to  the  angles 
of  the  Hour-lines  with  the  Meridian  at  the  Centre  of  the 
Horizontal  Dial. 


au  E- 


fi 

I 
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Chap.  IV.  Of  spherical  Trigonometry. 
question  IX. 

The  Elevation  of  the  Pole ,  the  Height  of  the  Sun ,  and  its  De¬ 
clination,  being  given,  to  find  its  Azimuth . 

■  .;>  -■*  » 

I  |P  the  Sun  he  at  the  Point  Q  of  the  Ecliptic  EF,  and  if  thro5 
1  this  Point  Q_,  and  thro*  the  Pole  5  of  the  Horizon  AB, 
>1  which  is  called  the  Vertical  Point t  and  alfo  Zenith >  and  thro* 
the  other  oppofite  Pole  3,  which  is  call’d  Nadir,  you  imagine 
;  the  great  Circle  6,  3,  which  is  call’d,  The  Sun's  Azimuth 
Circle  ;  and  thro*  the  Poles  I,  K,  of  the  Equator  CD,  the 
\  Hour  ^circle  KQI  ;  the  height  of  the  Sun  will  be  the  Arc  6  Q_, 
i  which  being  known,  its  complement  will  be  alfo  known, 
and  the  Declination  of  the  Sun  will  be  QS,  which  being 
known,  its  complement  QK  will  be  alfo  known  :  and  fince  the 
arc  K  5  is  alfo  known,  becaufe  it  is  the  complement  of  the 
Elevation  of  the  Pole  BK,  you  may,  by  Probl,6,  Chap,  3,  find, 
in  the  oblique-angled  Triangle  Q K«$,  whofe  three  fides  are 
1  known,  the  Angle  K5Q_,  which  is  aifo  call’d,  The  Sun’s  Azi- 
i  tnuth,  thus:  .  v 

Add  together  thefe  three  things,  viz •  the  complement  o£ 
\  the  height  of  the  Pole,,  the  complément  of  the  height  of  the 
i  Sun,  and  the  di fiance  of  the  Sun  from  the  elevated  Pole  ; 

1  and  from  half  their  Sum  fubftraA:  feparately,  the  complement 
of  the  height  of  the  Sun,  and  the  complement  of  the  Elevati- 
1  on  of  the  Pole,  and  you  have  two  cxcefles,  then  make  this 
i  Analogy, 

,  ...  T.  *  ’/  •  \~f ~  •  r  t  -  *  «  1 

As  the  Pro  du  ft  of  the  Confines  of  the  Elevation  of  the  Pole 9 
and  of  the  height  of  the  Sun , 

To  the  Produft  of  the  two  Excejfes  j 

So  is  the  Square  of  the  Radius  > 

To  a  fourth  Number, 

Whofe  Square  Root  will  be  the  Sine  of  half  the  Sun’s  Azi¬ 
muth  from  the  North. 

It  is  not  difficult  to  perceive,  that  to  find  the  Sun’s  Azi¬ 
muth,  when  at  the  Equinoxes,  you  mu  ft  make  this  Analogy, 

As  the  Radius . 

To  the  Tangent  of  the  Height  of  the  Sun  ; 

So  is  the  Tangent  of  the  Elevation  of  the  Pole , 

To  the  Co  fine  of  the  Sun's  Azimuth  from  Noon* 

pThis 
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This  Queftion  is  alfo  very  ufeful  in  Dialling,  to  find  the  De¬ 
clination  of  a  Plane,  on  which  you  wou’d  draw  a  Dial,  by 
one  fingle  Point  of  {hade,  as  we  ftiall  teach  in  out  Tmtife  of 

Dialling,  , 

'  .  '  ’  ■  •  „■  ■  .  •  "  ,  ;■  • 

*  ;  •  v 

Q.  tl  E  STION  X. 


i  '  -(  -t  '  •'  Ç 

The  Elevation  of  a  Vole,  the  Height  of  the  Sun ,  and  its  Déclina • 
Hon,  being  given ,  to  find  the  Hour  of  the  Day  , 


IT  will  appear  as  before,  that  in  the  oblique-angled  Triangle 
OK*,  the  thrèe  fides  are  known,  and  by  Prob, Cbap,  3* 
to  find  the  Hour  or  Hour-difiance,  which  is  equal  to  the 
angle  QK  <5,  do  thus..  / 

Add  together  theft  three  things f  vi\,  the  Di  fiance  of  the 
Sun  from  the  Pole,  the  complement  of  the  Elevation  of  the 
Pole,  and  the  complement  of  the  Height  of  the  Sun,  and 
fubftra&  feparately  from  half  their  Sum,  the  Diftancc  of  the 
Sun  from  the  Pole,  and  the  complement  of  the  Height  of  the 
Pole,  and  you’ll  have  two  excelles  ;  then  make  this  Analogy3 


As  the  Produft  of  the  Co-fine  of  the  Elevation  of  the  Pole , 
and  of  the  Sine  of  the  Difiance  of  the  Sun  from  the  Pole, 
To  the  Produft  of  the  two  Excejjes  ; 

So  is  the  Square  of  the  Radius, 

To  a  fourth  Number» 

*  !  ‘  t  ^  ’  .  . 

Whofe  Square  Root  will  be  the  Sine  of  half  the  Hour-di* 
fiance  required. 

It  is  not  fo  hard  to  find  this  Hour-difiançe  at  the  Equi= 
no&ial  Seafons,  nor  to  find  this  Analogy, 


As  the  Co  fine  of  the  Elevation  of  the  Pole, 

T 0  the  Radius , 

So  is  the  Sine  of  the  Height  of  the  Sun , 

To  the  Co-fine  of  the  Hour -difiance . 

au  E  S  T  I  O  N  XL 


The  Obliquity  of  the  Ecliptic ,  and  the  Diftance  of  the  culminating 
Point  from  the  next  Equinox,  being  given ,  to  find  the  Angle 
which  the  Ecliptic  makes  with  the  Meridian, 


fig,  <55* 


VJCT  E  call  by  the  Name  of  Culminating  Point ,  the  Point  of  the 
/  ”  Ecliptic,  cut  by  the  Meridian  above  the  Horizon  ,  As 
if  the  Horizon  were  the  E<luator  £D,  the  Meridian 

ACBD^ 


3  Chap.  IV.  Of  Spherical  Trigonometry. 

i  ACBD,  and  the  Ecliptic  EGF,  E  is  the  Culminating  Point, 
i  whofe  diftance  from  the  next  Equinox  is  EG,  which  is  fup- 
pos’d  known,  and  the  greatefi  obliquity  of  the  Ecliptic  is  the 
j  angle  CGE,  which  isaHo  fuppos'd  known,  fo  that  you  may 
End  the  angle  CEG  of  the  Ecliptic  with  the  Meridian,  in  the 
Triangle  GCE  right-angled  in  C,  by  making  by  Prob,  6 . 
Chap*  2.  this  Analogy, 

As  the  Padm, 

To  the  C O' fine  cf  the  given  Vi  fiance. 

Sois  the  Tangent  of  the  obliquity  of  the.  Ecliptic, 

To  the  Co-tangent  of  the  Angle  requir'd* 

i  '  ,  “  .. 

f  -  —  >  V-- 

QUESTION  xir. 

The  longitudes  tnd  Latitudes  cf  two  Places  on  the  Earthy  being 
given ,  to  find  their  Di fiance* 

TfJE  call  longitude  of  a  Place,  its  diftance  fr®m  the  firft 
■  ’  Meridian  towards  the  Had,  and  Latitude  its  diftance 
from  the  Equator  towards  the  next  Pole.  As  if  the  firft  Me¬ 
ridian  was  ACBD,  the  Equator  AB,  and  the  two  Poles  of 
the  World  E,  F.  and  if  the  Places,  whofe  diftance  is  requited 
beG,  H,  the  Longitude  of  G  will  be  the  angle  AEP,  or  the 
arc  of  the  Equator  AP,  terminated  by  the  Meridian  EPF, 
and  by  the  Weil  part  of  the  firft  Meridian  ACE  ;  and  its 
Latitude  will  be  the  arcAL  or  PG,  terminated  by  jhe  pa¬ 
rallel  Circle  I  GM,  and  by  the  Equator  AB.  In  like  manner, 
the  Longitude  of  H  will  be  the  angle  AEQ,  or  the  arc  of  the 
Equator  AQ,>  terminated  by  the  Meridian  EQF,  and  by  the 
Weft  part  of  the  firft  Meridian  ACE  ;  and  its  Latitude  will 
be  the  arc  Al  or  QH,  terminated  by  the  parallel  C  irclc  ÎHK, 
and  by  the  Equator  AB. 

Since  the  Longitudes  AP,  AQ.,  are  known,  their  difference 
PQ_,  or  the  angle  GEH  will  be  alfo  known,  which  for  that 
reafon  is  call’d  Difference  of  Longitudes ,  Likewife  the  Lati¬ 
tude  PG  being  known,  its  complement  EG  will  be  alfo  known, 
and  fince  the  Latitude  QH  is  known,  its  complement  EH 
will  be  alfo  known,  fo  that  in  the  oblique-angled  Triangle 
GEH,  the  two  fides  EG,  EH,  and  the  included  angle  E  being 
known,  the  third  fide  GH,  or  the  di  fiance  GH,  which  is  the 
arc  of  the  great  Circle  NGHO,  paffing  thro’  the  two  propo- 
fed  places  G*  H,  may  be  found,  by  drawing  the  perpendicular 
GR  from  the  angle  G,  to  its  oppofite  fide  EH,  and  making 
by  Prob .  i2,  Chap .  3.  this  Analogy, 

'Ai 


i?s 
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As  the  Radius, 

To  the  Co-fine  of  the  Angle  E  ; 

So  is  the  Tangent  of  the  Side  EG, 

To  the  Tangent  of  the  Segment  ERe 

Which  being  here  fubflra&ed  from  the  known  (idc  EH,  will 
leave  the  other  Segment  HR  }  then  make  this  other  Analogy» 

As  the  Co-fine  of  the  Segment  ERf 
To  the  Co-fine  of  the  Segment  HR  f 
So  is  the  Co-fine  of  the  Side  EG$ 

To  the  Co-fine  of  the  Side  GH, 

•  ■  ♦ 

"  -  ^  '  x.  i  “ 

You  may  in  the  fame  manner,  find  the  Diftance  of  two 
Stars,  whofe  Longitudes  are  known,  which  are  their  Diftan- 
Ces  from  the  Equino&ial  Point  T,  or  the  Vernal  Equinox , 
fince  *tis  in  this  Point,  that  the  Spring  begins  ;  ,and  their  La¬ 
titudes  alfo  known,  which  are  their  Difiances  from  the 
Ecliptic, 
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FINIS. 
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OF 

Natural  Sines,  Tangents  and  Secants, 

The  Radius  being  iooooooo  Parts  5 


And  alfo  of 

Artificial  Sines,  Tangents  and  Secants , 
The  Radius  being  iocoooooooo  Parts: 

r  -  •  ‘  ’  .1 

Together  with 

TABLES  of  Logarithms  of  Natural  .Nam- 
r  *  bers,  from  i  to  ioooo. 
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IOOOI  1.89 
100012.34 

> 

8.1797129 

8,1879848 

8.1961020 

8-1797626 

8.1880364 

8.1961556 

55 

5^ 

57 

1599-82 

1628.90 

1657.99 

1600.02 

1629.12 

1658.21 

100012.80 

100013.27 

100013.75 

8.2040703 

8.2118949 

8.2195811 

8.2041259 
8.21 19526 
8,2196408 

<8 

*>9 

60 

1687.07 

1716.16 

1745-24 

1687.31 

1716.41 

1745-51 

100014.24 

100014.73 

100015.23 

8.2271335 

8.2345568 

8.2418553 

8.2271953 

8.2346208 

8.2419215 

2 

>-*• 

.  89  Degrees. 

r* 

O 

Vï 

• 

Sines. 

Tangents. 

Secants. 

• 

Z0£,  Sin.Log.  Tang. 

30 

99996.19 

11458865. 

11459301. 

9.9999835 

12.0591416 

20 

99995-93 

11089205. 

11089656. 

9.9999823 

12.0449004 

28 

9999“)-<56 

10742648. 

10743114- 

9.9999812 

12.031  II  14 

27 

9999“>-3  9 

10417094. 

10417574. 

9.9999800 

12.0177466 

26 

9999-5*1 1 

10110690. 

10111185. 

9.9999788 

I2.0047808 

25 

99994.82 

9821794.3 

9822303.3 

9*999977  5 

II.992I908 

24 

99994.52 

9548947.5 

9549471.1 

9.9999762 

n-9799555 

23 

99994.21 

9290848.7 

9291386.9 

9.9999748 

II.9680554 

22 

99993.89 

9046333.6 

9046886.3 

9-9999735 

II.9564726 

21 

99993.56 

8814357.2 

8814924.4 

9.9999721 

I  1.945  I9O6 

20 

99993.23 

8593979-i 

8594560.9 

9.9999706 

II.934I943 

19 

99992.89 

8384350.7 

8384947.0 

9.9999691 

II.9234694 

ï8 

99992.54 

81847O4.I 

8185315.0 

9.9999676 

II.9Ï3OO3O 

17 

99992.18 

7994343.0 

7994968.4 

9.9999660 

11,9027828 

16 

9999I.8l 

7812634.2 

7813274.2 

9.9999644 

II.8927975 

15 

99991.43 

7639OOO.9 

7639655.4 

9.9999628 

II.883O366 

14 

99991.04 

7472916.5 

7473585-6 

9.9999611 

II.  87349OI 

13 

99990.65 

7313899.1 

7314582.7 

9.9999594 

II.864I49O 

12 

99990.25 

7l6l507.0 

7162205.2 

9.9999577 

II.855OO44 

II 

99989.84 

7015334.6 

7016047.4 

9'9999559 

II.8460484 

10 

99989.42 

6875OO8.7 

6875736.0 

9.9999541 

II.8372733 

9 

99988.99 

674O185.4 

6740927.2 

9.9999522 

I  I.8286718 

8 

9998.8.55 

66IO547.3 

661 1303.6 

9.9999503 

II.82O2374 

7 

99988.1  I 

648580O.8 

6486571.6 

9.9999484 

I  1. 8l  I9636 

6 

99987.66 

6365674.I 

6366459.5 

9.9999464 

I  I.8038444 

5 

99987.20 

6249915.4 

6250715.3 

9.9999444 

11.7958741 

4 

'99986.73 

613829O.5 

6139105.0 

9.9999424 

II.7880474 

'  3 

99986.25 

6O3O582.C 

6031411 c 

9.9999403 

II.7803592 

2 

99985.76 

5926587.2 

5927430.8 

9.9999382 

II.7728047 

1 

99985.27 

5826117.4 

5826975.5 

9.999936° 

II.7653792 

0 

99984.77 

5728996.2 

5729868.9 

9.9999338 

II.7580785 

■13 

a 

£ 

rt 

CD 

e# 

• 

o 

1 

2 

3 

T  Degree. 

Sines, 

|  Tangents. 

Secants. 

Log,  Tang . 

174^.24 

I745-5I 

100015.23 

8.2418553 

8.2419215 

1774.32 

1803.41 

1832.49 

1774.60 

1803.70 

1832.8c 

100015.74 

100016.26 

100016.79 

8.2490352 

8.2560943 

8.2630424 

8.2491015 

8.2561649 

8.2631153 

4 

5 

6 

1861.58 

1890.66 

î9^9-74 

1861.90 

1*891.00 

1920.10 

100017.33 

100017.88 

100018.43 

8.2698810 

8.2766136 

8.2832434 

8.2699563 

8.2766912 

8.2833234 

7 

8 

9 

1948.83 

1977.91 

2006.99 

. 

1949.20 

1978.30 

2007.40 

-  .. 

100018.99 

100019.56 

100020.14 

8-2897734 

8.2962067 

8.3025460 

8.2898559 

8.2962917 

8.3026335 

1C 

11 

12 

2036.08 

2065.16 

2094.24 

2036.50 

2065.60 

2094.70 

100020.73 

100.021.33 

100021.94 

8.3087941 

8.3x49536 

8.3210269 

8.3088842 

8.3150462 

8.3211221 

*3 

14 

ï5 

2123.32 

2152.41 

2181.49 

2123.80 

2152.91 

2182.01 

100022.55 

100023.17 

100023.80 

8.3270163 

8.3329243 

3.338752.9 

8.3271 143 
8.3330249 
8.3388563 

x6 

17 

18 

2210.57 

2239.65 

2268.73 

2211. ïi 
2240.21 
2269.32 

100024.44 

100025.09 

100025.75 

8.3445043 

8.3501805 

8-3557835 

8,3446105 

8.3502895 

8.3558953 

19 

20 

21 

2297.81 

2326.90 

2355.98 

2298.42 

2327.53 

2356.63 

100026.41 

100027.08 

100027.76 

8.3613 150 
8.3667769 
8.3721710 

8.3614297 

8.3668945 

8.3722915 

22 

23 

24 

2385.06 

2414.14 

2443.22 

2385.74 

2414.84 

2443.95 

100028.45 
100029.1 5 
100029.86 

8.3774988 

8.3827620 

8.3879622 

8.3776223 

8.3828886 

8.3880918 

25 
2  6 

27 

2472.30 

2501.38 

2530.46 

2473.05 

2502.16 

2531.27 

100030.58 

100031.30 

100032.03 

8.393  IO°8 
8.3981793 
8.4031990 

8.3932336 

8.3983152 

8.4033381 

2S 

29 

30 

2559-54 

2588.62 

2617.69 

2560.38 

2589.48 

2618.59 

■  ■  rt 

IOOO32.77 

IOOO33.52 

IOOO34.28 

8.4081614 

3.4130676 

8.4179190 

8.4083037 

8.4132132 

8.4180679 

j  Minutes. 

88  Degrees. 

Sines. 

Tangents. 

Secants. 

r 

$ 

Tang, 

60 

59 

58 

57 

99984.77 

5728996.2 

5729868.8 

9.9999338 

1 1.7580785 

99984.26 

99983.74 

99983.21 

5635059.° 

5544151.7 

5456130.C 

5635946.1 

5545053.4 

5457046.3 

9.9999316 

9.9999294 

9.9999271 

1 1.7508985 
11.7438351 
11.7368847 

56 

55 

54 

99982.67 

999.82.12 

99981.57 

5370858.7 

5288210.9 

5208067.3 

5371789.6 

5289156.3 

5209027.2 

. 

9.9999247 

9.9999224 

9.9999200 

1 1.7300437 

1 1.7233088 

1 1.7166766 

53 

52 

5i 

50 

49 

48 

47 

46 

45 

99981.01 

99980.44 

99979.86 

5130315.7 

5054850.6 

498 1572.6 

5 131290.1 
5055839.6 

4982576.2 

9.9999175 

9.9999150 

9.9999125 

1 1.7101441 
11.7037083 
11*6973665 

99979.27 

99978.67 

99978.06 

4910388.1 
4841208.4 
477395°- 1 

491 1406.2 
4842241.1 

4774997*3 

9.9999100 

9.9999074 

9*9999047 

11.6911158 

11.6849538 

1 1.6788779 

99977-45 

99976.83 

99976.20 

4708534.3 

4644886.2 

4582935.1 

4709596.0 

4645962.5 

4584025,9 

9.9999021 

9.9998994 

9,9998966 

1 1.6728857 

1 1.666975 1 

1 1.66-1 1437 

44 

43 

42 

99975.56 

99974.91 

99974.25 

4522614.1 
4463859.6 
440661 1.3 

4523719.4 

4464979.5 
4407745.8 

9.9998939 
9.999891 1 
9.9998882 

n.6553895 

11.6497105 

11.6441047 

41 

40 

39 

99973*59 

99972.92 

99972.24 

4350812.2 

4296407.7 

4243346.4 

435 1964.2 

4297571.3 
4244524.5 

9.9998853 

9*9998824 

9.9998794 

1 1.6385703 
11.6331055 

1 1.6277085 

38 

37 

36 

35 

34 

33 

99971.55 

99970.85 

99970.14 

4191579*0 

4141058.8 

4091741.2 

4192771.6 

4142266.0 

4092962.9 

9.9998764 

9.9998734 

9.9998703 

11.6223777 

11.61711x4 

1 1. 61 19082 

99969.43 
99968.7 1 
99967.98 

4043583.7 

3996546.0 

3950589.5 

40448  20.0 
3997796.9 
3951854.8 

9.9998672 
9 9998641 
9.9998609 

1 1.6067664 
1 1.6016848 

1 1.5966619 

32 

3 1 
3e 

99967.24 

99966.49 

99965.73 

3905677.1 

3861773.8 

3818845.9 

3906957.0 

3863068.3 

3820155.0 

9.9998577 

9  999S544 

9-999s$i2 

1 1.5916963 

I I. 5867868 

III.  5819321 

• 

£ 

H» 

3 

C 

rt 

a 

c/> 

• 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

i  Degree. 

Sines. 

T  angents. 

Secants. 

Log.  Sin . 

Log . 

2617.69 

2618.59 

100034.28 

8.4179190 

8.4180679 

V.  ■  -j*  f  , 

2646.77 

267*5.85 

2704.93 

2647.70 

2676.81 

2705.92 

100035.05 

100035.82 

100036.60 

8.4227168 

8.4274621 

8.4321561 

8.4228690 

8.4276176 

8.4323150 

2734.01 

2763.09 

2792.16 

2735.03 

2764.14 

2793.25 

100037.39 

100038.19 

100039.00 

8.4367999 

8.4413944 

8*4459409 

8.4369622 

8.4415603 

8.4461103 

2821.24 

2850.32 

2879.40 

2822.36 
285 1.48 
2880.59 

100039.82 

100040.65 

100041.48 

8.4504402 

8.4548934 

8.4593013 

8.4506131 
8.4550 699 
8.4594814 

40 

41 

42 

2908.47 

2937.55 

2966.62 

2909.70 

2938.82 

2967.93 

100042.32 

100043.17 

100044.03 

8.4636649 

8.4679850 

8.4722626 

8.4638486 

8.4681725 

8.4724538 

43 

44 

45 

2995.70 

3024.78 

3053*85 

2997.05 

3026.16 

3055.28 

100044.90 

100045.78 

100046.67 

8.4764984 

8.4806932 

8.4848479 

8.4766933 

8.4808920 

8.4850505 

46 

47 

48 

49 

50 

51 

3082.93 

3112.00 

3141.08 

3084.39 
3113. 51 
3142.63 

100047.56 

100048.46 

100049.37 

8.4889632 

8.4930398 

8.4970784 

8.4891696 

8.4932502 

8.4972928 

3170.15 

3199.22 

3228.30 

3171-74 

3200.86 

3229.98 

100050.29 
10005 1.22 
100052.15 

8.5010798 

8.505044/ 

8.5089736 

8.5012982 

8.5052671 

8.5092001 

52 

53 

54 

3257-37 

3286.44 

3315-52 

3259.10 

3288.22 

3317-34 

100053.09 

100054.05 

100055.01 

8.5128673 

8.5167264 

8.5205514 

8.5 130978 
8.5169610 
8*5207902 

55 

56 

57 

3344*59 

3373.66 

3402.73 

3346.46 

3375*58 

3404.71 

100055.98 

100056.96 

100057.95 

8.524343° 

8.5281017 

8.5318281 

8.5245860 

8.5283490 

8.5320797 

*8 

59 

60 

3431.81 

3460.88 

3489.9- 

3433.83 

3462.95 

3492.08 

100058.94 

100059.94 

100060.95 

8.5355228 

8.5391863 

8.5428192 

8.5357787 

8.5394466 

8.5430838 

..  . 

1 


2 

>-*• 

88  Degrees. 

V. 

a 

• 

Sines. 

Tangents. 

Secants.  | 

Zo£.  TTz/zg-. 

30 

99965.73 

3818845.9 

3820155.0 

9.9998512 

II.5819321 

20 

99964.96 

377686143 

3778184.9 

9.9998478 

II.57713IO 

/ 

28 

99964.19 

3735789.2 

3737127.3 

9.9998445 

II. 5723824 

27 

99963.41 

3695600.1 

3696952.8 

9.9998411 

II.567685O 

26 

99962.62 

3656265.9 

3657633.2 

9.9998376 

n-5630378 

2< 

99961.82 

36Î7759.6 

3619141.4 

9.9998342 

11.5584397 

24 

99961.01 

3580055.3 

3581451.7 

9.9998306 

n. 5538897 

23 

99960.19 

3543I28.2 

3544539*1 

9*9998  271 

11.5493869 

22 

99959.36 

3506954.6 

3508380.0 

9.9998235 

11.5449301 

21 

99958-53 

347 1 5 1 1  -S 

347295 1.5 

9.9998199 

11.5405 186 

20 

99957.69 

3436777.Ï 

3438231.6 

9.9998162 

n. 53615 14 

19 

99956.84 

3402730.3 

3404199.4 

9.9998125 

IÎ. 5318275 

l8 

99955.98 

3369350.9 

3370834.5 

9.9998088 

11.5275462 

17 

99955. n 

3336619.4 

3338117.6 

9.9998050 

11.5233067 

l6 

99954-24 

3304517.3 

3306030.0 

9.9998012 

xi. 5191080 

15 

99953.36 

3273026.4 

3274553-6 

9.9997974 

11.5149495 

14 

99952.47 

3242129.5 

3243671.3 

9-9997935 

11. 5 108304 

13 

99951-57 

321 1809.9 

3213366.3 

9.9997896 

1 1.5067498 

12 

99950.66 

3182051.6 

3 183622.5 

9.9997856 

11.5027072 

1 1 

99949.74 

3152839.2 

3154424.6 

9-9997817 

11.4987018 

IO 

99948.81 

3 1 241 5  7.7 

3125757-7 

9-9997776 

n.4947329 

9 

99947.88 

3095992.8 

3097607.4 

9-9997736 

11.4907999 

8 

99946.94 

3068330.7 

3069959.8 

9.9997695 

1 1.4869022 

7 

99945.99 

3041158.0 

3042801.7 

9.9997653 

1 1.4830387 

6 

99945-03 

3014461.9 

3016120.1 

9-99976 1 2j 

1 1.4792098 

5 

99944.06 

2988229.9 

2989902.6 

9.9997570 

11.4754140 

4 

99943-08 

2962449.9 

2964137.3 

9.9997527 

1 1.47165 10 

3 

99942.09 

29371 10.6 

2938812.4 

9.9997484 

11.4679203 

2 

99941.09 

2912200.5 

2913916.9 

?.999744l| 

1 1.4642213 

î 

99940.09 

2887708.9 

2889439.8 

9.9997398 

11.4605534 

0 

99939.08 

2863625.3 

2865370.8 

9.9997354I1I.4569162 

B 

V-*  • 

3 

çz 

2  Degree. 

r’f 

a 

en 

• 

Sines. 

Tangents. 

Secants. 

Log.  Sin. 

Log.  Tang. 

O 

3489.95 

3492.08 

100060.95 

8.5428192 

8.5430838 

1 

2 

3 

35 19.02 
3548.09 

3577-16 

3521.20 

3550.33 

3579-45 

10006 1.97 
1000(^3^00 
100064.04 

8.5464218 

8.5499948 

8.5535386 

8.5466909 
8.5502683 
8. 55381:66 

4 

5 

6 

3606.23 

3635.3° 

3664.37 

3608.58 

3637.7I 

3666.83 

100065.09 

100066.15 

100067.21 

8.5570536 

8.5605404 

8.5639994 

8.5573362 

8.5608276 

8.5642912 

7 

8 

9 

3693.44 
3722.5 1 

375M8 

3695.96 

3725.09 

3754-22 

100068.28 

100069.36 

100070.45 

8.5674310 

8.5708357 

8.5742139 

8.5677275 
8.571 1368 
8.5745x97 

10 

1 1 

12 

3780.65 

3809.7I 

3838.78 

3783.35 

38l  2.48 

384I.61 

100071.55 

100072.66 

100073.77 

8.5775660 

8.5808923 

8.5841933 

8.5778766 

8.5812077 

8.5845136 

13 

H 

15 

3867.85 

3896.9I 

3-925.98 

3870.74 

3899.88 
:  3929.01 

100074.89 

100076.02 

100077.16 

8.5874694 

8.5907209 

8.5939483 

8-5877945 

8.5910509 

8.5942832 

1 6 

17 

18 

3955*°5 

3984.11 

4013.18 

3958.14 

3987.28 

4016.41 

100078.31 

100079.47 

100080.63 

8.5971517 

8.6003317 

8.6034886 

8.5974917 

8.6006767 

8.6038386 

19 

20 

21 

4042.24 
4071. 3.1 
4100.37 

4045.55 

4074.69 

4103.83 

100081.80 

100082.98 

100084.17 

8.6066226 
8.6097341 
8.6 128235 

8.6069777 

8.6100943. 

8.6131889 

22 

23 

24 

4129.44 

4158.50 

4187.57 

4132.96 

4162.10 

4191.24 

100085.37 

100086.58 

100087.8c 

8.6158910 

8.6189369 

8.62196*16 

8.6162616 

8.6193127 

8.6223427 

25 

26 

27 

4216.63 

4245.69 

4274.75 

4220.38 

4249.52 

4278.66 

100089.02 

100090.25 

100091.49 

8.6249653 
8.6279484 
8.63091 1 1 

8.62535 18 
8.6283402 
8.6313083 

28 

29 
3  e 

4303.82 

4332.88 

436i-94 

4307.81 

4336.95 

4366.09 

100092.74 
1 00094.0c 
100095.27 

8.6338537 

8*6367764 

8.639679e 

8.6342563 
8.6371845 
8.640093 1 

. 

g 

b-*  «> 

3 

87  Degrees. 

irn- 

n> 

en 

• 

Sines.  | 

Tangents. 

Secants.  | 

Z0£.  S’/». 

Ztfg-.  Tang- 

60 

99939.08 

2863625.3 

2865370.8 

9-999 7354 

II.4569162 

59 
•5 '3 
57 

99938.06 

99937.03 

99935.99 

2839939.7 

28-16642.2 

2793723-3 

2841699.7 

2818416.8 
2795512.5 

9,9997309 

9.9997265 

9.9997220 

i  i.4533°9I 
11.4497317 
11.4461834 

56 

55 

54 

99934-95 

99933-9° 

99932.84 

277 1 174.0 
274-8985.3 
2727148.6 

2772977.7 

2750803.5 

2728981.4 

9.9997I74 

9.9997128 

9.9997082 

1 1.4426638 

11.439^724 

11.4357088 

53 

52 

5i 

99931.77 

99930.69 

99929.60 

2705655.7 

2684498.4 

2663669.0 

2707503.0 

2686360.3 

2665545.5 

9.9997036 

9.9996939 

9.9996942 

11.4322725 

11.4288632 

11.4254803 

50 

49 

48 

99928.51 

99927.40 

99926.29 

2643 160.0 
2622963.8 
2603073.6 

2645051.0 

2624869.4 

2604993.7 

9.9996394 

9,9996846 

9.9996798 

11.4221234 

11.4187923 

11.4154864 

47 
4  6 

45 

99925.17 

99924.04 

99922.9O 

2583482.3 
2564183.2 
2545 170.0 

2585416.9 

2566132.4 

2547I33-7 

9-9996749 

9.99967OO 

9.9996650 

11.4122055 

1  ï. 408949 1 
11.4057168 

44 

43 

42 

» 

99921.75 

9992O.6O 

99919.44 

2526436.1 

2507975.7 

24897-82.6 

2528414.4 

2509968.5 
2491790.0 

9.9996601 

9.9996550 

9.99965OO 

1 1.4025083 
11.3993233 
11.3961614 

4i 

4° 

39 

99918-27 

99917.09 

99915-90 

247185 1.2 

2454175.8 

2436750.9 

2473873.1 

2456212.3 

2438802.0 

9.9996449 

9.9996393 

9.9996346 

11.3930223 

11.3899057 

1 1.38681 1 1 

3~ 

37 

36 

99914.70 

999I3.49 

99912.28 

241957142421637.0 
2402632.0,2404712.1 
2385927.7  2388022.4 

9.9996294 

9.9996242 

9.9996l89 

ïi. 3837384 
11.3806873 
iï*3776573 

35 

34 

33 

999II.O6 

99909.83 

99908.59 

2369453.7 
2353205.2 

2337177.7 

2371563.0 
2355329.C 
23393  16.1 

9.9996136 

9.99960§2 

9.9996028 

1 1.3746482 
11,3716598 

IT. 3686917 

32 

3 1 

3e 

99907.34 

999O6.O8 

99904.82 

2321366.6 

2305767.7 
2290376.5 

2323519.^ 

2307935-1 

2292558.^ 

9-999‘>974 

9.9995915 

j.9995865 

II.3657437 

I  Î. 3628155 
II.3599069 
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c 

rt 
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<yi 

• 

30 

2  Degrees. 

Sines,  j  Tangents. 

Secants* 

■Log,  Sin.Log ,  Tang . 

4361.94 

4366.09 

100095.27 

8.6396796 

8.6400931 

31 

32 

33 

34 

35 

36 

4391.00 

4420.06 

4449.12 

4395.24 

44  24. 3  s 
4453-')3 

100096.55 
100097.83 
100099,.  1 2 

8.6425634 

8.6454282 

8.6482742 

8.6429825 

8.6458528 

8.6487044 

4478.18 

4507.24 

4536.30 

4482.68 

45II.82 

4540.97 

100100.42 

100101.73 

100103.05 

8.651 1016 
8.6539107 
8.6567017 

8.651,375 

8.6543522 

8.6571490 

37 

33 

39 

4565.36 

4594*42 

•  4^23.47 

4570.12 

4599*27 

4628.42 

100104.38 

100105.71 

100107.05 

8.6594748 

8.6622303 

8.6649684 

8.6599279 
8.6626891 
8.665433 1 

40 

41 

42 

4652.53 

4681.59 

4710.64 

4657.57 

4686.73 

4715.88 

100x08.40 
100109.76 
loom. 13 

8.6676893 

8.6703932 

8.6730804 

8.668 1598 
8.6708697 
8.6735628 

43 

44 

45 

4739*70 

4768.76 

4797.81 

4745*03 

4774.19 

48O3.34 

100112.51 

100113.90 

100115.30 

8.67^7510 

8.6784052 

8.6810433 

8.6762393 

8.6788996 

8.6815437 

46 

47 

48 

4826.87 

4855.92 

4884.98 

4832.5C 

4861.66 

489O.82 

100116.70 

100118.11 

100119,53 

8.6836654 

8.6862718 

8.6888625 

8.6841719 

8.6867844 

8.68938 13 

49 

50 

51 

52 
5*3 
54 

49H.03 

4943.08 

4972.14 

4919.97 

4949.13 

4978.29 

100120.96 

100122.40 

100123.85 

8.69Î4379 

8.6939980 

8.6965431 

v  •  '  y 

8.69I9629 

8.6945292 

8.6970806 

5001.19 

5030.24 

5059.29 

5007.46 

5036.62 

5O65.78 

100125.30 

100126.76 

100128.23 

8.6990734 

8.7015889 

8.7040899 

•  v‘- 

8.6996173 

8.7021390 

8.7046465 

55 

5^ 

57 

58 

59 

60 

5088.35 

5H7*40 

5146.45 

5094*95 
5 1 24. 1 1 
5153.28 

100129.71 

100131.20 

100132.70 

8.7065766 

8.709049c 

8.7115075 

'8.7071395 

8.7O96185 

8.7120834 

5175.50 

5204.55 

5233.60 

5 182.44 
5211.61 
5240.78 

•  ..  \  f 

100134.20 

100135.71 

100137.23 

8.7139520 

8.7163829 

8.7188002 

8.7 145  345 

8.7169719 

8.7193958 

% 
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87  Degrees. 

V- 

<rt 

a 

tSi 

• 

Sines.  | 

Tangents. 

Secants. 

Xog.  67».  |  Xtfj*. 

30 

99904.82 

‘  u- 

2290376.5 

2292558.6 

7.9995865 

1 1.3599069 

29 

99903.55 

2275189.2 

2277385.7 

5.9995809 

11-3570175 

28 

99902.27 

2260201.5 

2262412.6 

9*9995753 

11. 3541472 

27 

99900.98 

2245409.6 

2247635.2 

9.9995697 

1 1.35 12956 

26 

99899.68 

2230809.7 

2233049.9 

9.9995641 

1 1.3484625 

25 

99398.37 

2216398.0 

2218652.8 

9.9995584 

11.3456478 

24 

99897.05 

2202171.0 

2204440.3 

9*999  5527 

11.3428510 

23 

99895-73 

2188125.1 

2190409.0 

7.9995469 

1 1. 3400721 

22 

99894.40 

2174256.9 

2176555.3 

9.9995411 

1 1*3373109 

21 

99893.06 

2160563.0 

2162875.9 

9*9995353 

1 1.3345669 

20 

99891.71 

2 147040.  Î 

2149367.6 

/ 

9.9995295 

1 1.3318402 

19 

99890.35 

2133685.I 

2136027.2 

9.9995236 

11. 3291303 

l8 

99888.98 

2120494.9 

212285 1.5 

9-9995 1 7^ 

1 1.3264372 

17 

99887.61 

2107466.4 

2109837.5 

9.9995116 

1 1.3237607 

16 

99886.23 

2094596.6 

2096982.4 

9.9995056 

11. 321 1004 

*5 

99884.84 

2081882.8 

2084283.0 

9.9994996 

11.3184563 

H 

99883.44 

2069322.O 

2071736.8 

9.9994935 

1 1.3158281 

Î3 

99882.03 

205691 1.5 

2059340.9 

9.9994874 

11.3132156 

12 

99880.61 

2044648.6 

2047092.5 

9.9994812 

1 1.3 106187 

1 1 

99879.18 

2O3253O.7 

2034989.2 

9.9994750 

1 1.3080371 

10 

99  877-75 

2020555.3 

2023028.4 

9.9994688 

1 1.3054708 

9 

99876.31 

2008719.9 

2011207.5 

9.9994625 

11. 3029194 

8 

99874.86 

1997021*9 

1999*)  24.1 

9.9994562 

11.3003828 

7 

99873.40 

1985459.1 

1987975.8 

9.9994498 

ii. 2978610 

6 

99871.93 

1974029.I 

1976560.4 

9.9994435 

11.2953535 

5 

99870.45 

1962729.6 

1965275.4 

9.9994370 

11.2928605 

4 

99868.97 

1951558.4 

1954118.7 

9.9994306 

u. 2903815 

3 

99867.48 

x9405  x3»3 

1943088.2 

9.9994241 

11.2879166 

2 

99865.98 

x929592.2 

1932181.6 

9.9994176 

11.2854655 

-  1 

^99864.47 

1918793.0 

1921397.0 

9.9994110 

1 1.2830281 

0 

99862.95 

1908113.7 

1910732.3 

9.9994044 

11.2806042 
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3  Degrees. 

ft 

a 

c/> 

• 

Sines.  |Tangents.  J 

Secants. 

Log,  Sin .  | Log,  Tang. 

0 

5233.60 

5240.78 

100137.23 

8.7188002 

8.7I.93958 

I 

5262.64 

5269.95 

100138.76 

8.7212040 

8.7218063 

2 

5291.69 

5299.12 

100140.30 

8.7235946 

8.7242035 

3 

5320.74 

5328.29 

100141.85 

8.7259721 

8.7265877 

4 

5349-79 

535746 

100143.41 

8.7283366 

8.7289589 

5 

5378-83 

5386.63 

100144.98 

8.7306882 

8.7313174 

6 

5407.88 

54l5.8l 

100146.55 

• 

8.7330272 

8.733663I 

7 

5436.93 

5444.98 

100148.13 

8-7353535 

8.7359964 

8 

5465.97 

5474.16 

100149.72 

8.7376675 

8.7383.172 

9 

5495.02 

5503.33 

100151.32 

8.7399691 

8.7406258 

IO 

5524.06 

5532.5  I 

100152.93 

8.7422586 

8.7429222 

ii 

5553-n 

5561.69 

100154.55 

8.7445360 

8.7452067 

12 

5582.I5 

5590.87 

100156.17 

8.74680I5 

8.7474792 

13 

56II.I9 

5  620.05 

100157.80 

8.7490553 

8.74974OO 

14 

5640.24 

5649.23 

100159.4/ 

8.7512973 

8.7519892 

*5 

5669.28 

5678.41 

100161.09 

8.7535278 

8.7542269 

16 

5698.32 

$707*59 

100162.75 

8.7557469 

8.7564531 

17 

5727.36 

5736.78 

100164.42 

8.7579546 

8.758668I 

lo 

5756.40 

5765.96 

100166.10 

8.7601512 

8.76087I9 

19 

5785.44 

5795-15 

100167.78 

8.7623366 

8.763O647 

20 

5814,48 

5824.34 

100169.47 

8.7645  III 

8.7652465 

21 

5843.52 

5853-52 

100171.17 

8.7666747 

8.7674175 

22 

5872.56 

5882.71 

100172.88 

8.7688275 

8.7695777 

23 

5901.60 

5911.90 

100174.60 

8,7709697 

8.7717274 

24 

5930.64 

5941.09 

100176.33 

8.773IOI4 

8.7738665 

25 

5959.67 

5970.29 

100178.07 

8.7752226 

8.7759952 

26 

5988.71 

5999.48 

100179.81 

8-7773334 

8.778H36 

27 

6017.75 

6028.67 

100181.56 

8.7794340 

8.78022l8 

28 

6046.78 

6057.87 

100183.32 

3.78l5244 

8.7823I99 

29 

6O75.82 

6087.06 

100185.09 

8.7836048 

8,7844079 

3C 

6IO4.85 

6i  16.26 

100186.87 

8.7856753 

8.7864861 
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g 

D 

86  Degrees 

« 

J- 

rt 

2 

« 

Sines. 

T  angents. 

Secants. 

Xqf.  *Sz«.jX0£. 

60 

99862.95 

1908113.7 

1910732.2 

9.9994044 

II.2806042 

59 

5B 

57 

99861.42 

99859.89 

99858.35 

1897552.3 
1*887 106.8 

1876775.4 

1900185.4 

1889754.5 

1879437.6 

9.9993978 
9.999391 1 
9.9993844 

II.2781937 

II.2757965 

Ii:2734l23 

56 

55 

54 

99856.80 

99855.24 

99853.67 

1866556.2 

1856447.3 
1846447.1 

1869233.0 

1859138.7 

1849153.0 

9.9993776 

9.9993708 

9.9993640 

I  I.27IO4II 
II.2686826 

I  I.2663369 

53 

52 

5i 

99852.09 

99850.50 

99848.91 

1836553.7 
1826765.4 

1817080.7 

1839274.2 
1829500.5 

1819830.3 

9-999  3572 
9.9993503 

9-9993433 

II.264OO36 

I  I.2616828 
II.2593742 , 

5° 

49 

48 

99847.31 

99845.70 

99844.08 

1807497.7 

1798015.0 

1788631.0 

1810261.9 

1800793.7 

1791424.3 

9.9993364 

9.9993293 

9.9993223 

II.257O778 

II.2547933 

II.25252O8 

47 

46 

45 

99842.45 

99840.81 

99839.16 

1779344.2 

1770152.9 

1761055.9 

1782152.0 

1772975.3 

1763892.8 

9.9993152 

9.999308l 

9.9993OO9 

1  1.2502600  . 

II.2480IO8 

II.245773I 

44 

43 

42 

99837-51 

99835.85 

99834.18 

1752051.6 

1743138.5 

1734315.5 

1754903.0 

1746004.6 

!737i96.o 

9.9992938 

9.9992o65 

9.9992793 

II. 243 5469' 
I  I.24Î33I9 
II.239I281 

4i 

40 

39 

99832.50 
99830.81 
99829.1 1 

1725580,9 

1716933.7 

1708372.3 

1728476.1 

1719843.4 

1711296.6 

9.9992720 

9.9992646 

9.9992572 

11.2369353 

11.2347535 

11.2325825 

38 

37 

36 

99827.41 

99825.70 

99823.98 

1699895.7 

1691502.5 

1683191.5 

1702834.6 

1694455.9 

1686159.4 

9.9992498 

9.9992424 

?.9992349 

II.23O4223 

I  1.2282726 

I  1.2261335 

35 

34 

33 

99822.25 
99820.5  1 
99818.76 

1674961.4 

1666811.2 

1658739.6 

1677943.9 
1669808.2 
166175  1.2 

9.9992274 

9.9992198 

9.9992122 

I  1.2240048 

II.2218864 

II.2I97782 

32 

3 1 
•3  e 

99817.01 

99815.25 

99813.48 

i65°745-5 

1642827.9 

1634985.6 

1653771*7 

1645868.6 

1638040.8 

9.9992046 

9.9991969 

9.9991892 

I  1.2176801 
II.2I5592I 
II.2I35I39 

£ 

3 

£ 

O 

3  Degrees. 

ç  .  „   ... 

r*t 

O 

Sines. 

Tangents. 

Secants,  j 

O 

Log,  Tang . 

30 

6104.85 

61 16.26 

100186.87 

8.7856753 

8.7864861 

31 

32 

33 

6133.89 
6162.92 
6191. 9^6 

6145.46 

6174.66 

6203.86 

100188.66 
100 190.46 
100192.26 

8.7877359 

8^7897867 

8.7918278 

8.7885544 

8.7906130 

8.7926620 

34 

35 

36 

6220.99 

6250.02 

6279.05 

6233.06 

6262.26 

6291.47 

100194.07 

100195.89 

100197.72 

8.7938594 

8.7958814 

8.7978941 

8.79470x4 

8.7967313 

8.7987519 

37 

38 

39 

6308.08 
6337.1 1 
6366.14 

6320.67 

6349.88 

6379.08 

100199.56 
10020 1.4 1 
100203.26 

8.7998974 

8.8018915 

8.8038764 

8.8007632 

8.8027653 

8.8047583 

40 

41 

42 

6395. ï7 
6424.20 

<5453-23 

6408.29 

6437.5c 

6466.71 

100205.12 

100206.99 

100208.87 

8.8058523 

8.8078192 

8.8097772 

8.8067422 
8.8087172 
8.8 106834 

43 

44 

45 

6482.26 
65 1 1.29 
6540.31 

6495.92 

6525.13 

65  54-35 

100210.76 

100212.66 

100214.57 

8.8117264 

8.8136668 

8.8155985 

8.8126407 

8.8145894 

8.8165294 

46 

47 

48 

6569.34 

6598.36 

6627.39 

6583.56 

6612.78 

664I.99 

100216.49 

100218.41 

100220.34 

8.8175217 

8.8194363 

8.8213425 

8.8184608 
8.8203838 
8.8  222984 

49 

5° 

5i 

6656.41 

6685.44 

6714.46 

6671.21 

67OO.43 

6729.65 

100222.28 

100224.23 

100226.19 

8.8232404 
8.825 1299 
8.8270112 

8.8242046 

8.8261026 

8.8279924 

52 

53 

54 

6743.48 

6772.51 

6801.53 

6758.87 

6788.O9 

6817.32 

100228.16 

100230.13 

100232.11 

8.8288844 

8.8307495 

8.8326066 

8.8298741 

8.8317478 

8.8336134 

55 

56 

57 

6830.55 

6859.57 

6888.59 

6846.54 

6875.77 

69O4.99 

100234.10 

100236.10 

100238. 11 

8.8344557 

8.8362969 

8.8381304 

8.8354712 

8.8373211 

8.8391633 

■>8 

S  9 
60 

6917.61 

6946.63 

6975.65 

6934.22 

6963.45 

6992.68 

100240.13 

[00242.16 

100244.19 

8.8399561 

8*8417741 

8.8435845 

8.8409977 

8.8428245 

8.8446437 

% 

'  f— A  - 

3 

86  Degrees. 

*— 

O 

c/s 

• 

Sines. 

Tangents.  1 

Secants. 

X0£.  67«.  j 

30 

99813.48 

1634985.5 

1638040.8 

9.9991892 

11.2135139 

À— 

2Q 

99811.70 

1627217.4 

1630287.3 

9.9991815 

II.2II4456 

28 

99809.91 

1619522.5 

1622606.9 

?*999I737 

II.2O9387O 

27 

99808.11 

1611899.8 

1614998.7 

9.9991659 

II.2O7338O 

26 

99806.30 

1604348.2 

1607461.7 

94991580 

x  1.2052986 

25 

99304.49 

15.96866.7 

1599994.8 

9.999X5OI 

ix.  2032687 

24 

99802.67 

1589454.5 

1592597.1 

9.9991422 

11.2012481 

23 

99800.84 

15821 10.4 

1585267.6 

9.999I342 

11.1992368 

22 

99799.00 

1574833*7 

15780054 

9.9991262 

II. 1972347 

21 

99797-i$ 

1567623.3 

1570809.6 

9.999II82 

II. 19-52417 

20 

99796-29 

1560478.4 

1563679*3 

9.999IIOI 

11.1932578 

19 

99793*43 

1553398a 

1556613.5 

94991020 

11.19x2828 

l8 

99791.56 

1546381.4 

154961 14 

9.999O938 

11.1893166 

I? 

99789.68 

1539427.6 

1542672.1 

94990856 

;II.  I873593 

l6 

99787.79 

1532535.8 

1135794.9 

9.9990774 

II.I854XO6 

15 

99785.89 

1525705.2 

1528978.8 

9.9990691 

II.I8347O6 

14 

99783.98 

1  $  I&934-9 

1522223. 1 

9.99906o8 

I  I.l8l5392 

13 

99782.06 

15 12224.2 

1515527.0 

9.9990525 

II.I796162 

12 

9978o.I4 

1505572.3 

1508889.6 

94990441 

I  1.1777016 

ii 

99778.21 

1498978.4 

1502310.3 

9.9990357 

n. 1757954 

10 

99776.27 

1492441.7 

1495788.2 

9.999O273 

11.1738974 

9 

99774.32 

1485961.5 

1489322.6 

9.999O188 

1 1. 172007  6 

8 

99772.36 

I479537*2 

1482912.8 

9.9990103 

11.1701259 

7 

99770.39 

H73167.9 

1476558.0 

9.99900X7 

11.1682522 

6 

99768.42 

I466852.9 

1470257 .6 

; 

9.998993I 

1  x. 1663866 

5 

99766.44 

I46059I.6 

* 

1464010.9 

9.9989845 

1 1.1645288 

4 

99764.45 

1454383.3 

1457817.1 

I  t 

9.9989758 

11.1626789 

3 

99762.45 

I448227.3 

1451676.7 

« 

9.998967I 

1 1.1608367 

2 

99760.44 

I442I23.0 

1445585.9 

9.9989584 

1 1. 1590023 

1  i 

99758.42 

I436069.6 

i439$47.i 

9.998949^ 

11.1571755 

c 

99756.4c 

1430066.6 

1433558.7 

9,9989408 

in. 1553563 

C 

.  •  * 

ir  ■  ■  '  ’ 

Minutes»  | 


4  Degrees. 


Zo£.  (5V«. 

Z,0g.  TZmg. 

8.8435845 

8.8446437 

8.8453874 

8.8471827 

8.8489707 

8.8464554 

8.8482597 

8.8500566 

8.8507512 

8.8525245 

8.8542905 

8.8518461 

8.8536283 

8.8554034 

8.-8560493 

8*8578010 

8-8595457 

8.8571713 

8.8589321 

p.8606859 

8.8612833 

8.8630139 

8.8647376 

8.8624327 

8.8641725 

8.8659055 

8.8664545 

8.8681646 

8.8698680 

8.8676317 
8.8693  5 1 1 
8.8710638 

8.8715646 

8.8732546 

8.8749381 

8.8727699 

8.8744694 

8.8761623 

8.8766150 

8.8782854 

8.8799493 

8.8778487 

8.8795286 

8.4812022 

8.8816069 
-  8.8832581 
8.884903 1 

8.8828694 

8.8845363 

8.8861850 

8.8865418 

8.8881743 

8.8898007 

8.8878334 
8.8894757 
8.8911 U9 

8.8914205 
8.893035 1 

8.894643 : 

8.8927420 
8.8943660 
>  8.8959842 

O 

1 

2 

3 


4 


10 

11 

12 

13 

14 

15 


16 

17 

18 

19 

20 
21 

22 

2g 

24 

25 

26 
27 

23 

2Ç 

3° 


Sines.  |T  angents. 


6975.65  6992.68 


7004.66 

7033.68 

7062.70 


7091.71 

7120.73 

7149*74 


7021.91 

7051.15 

7080.38 


7109.61 

7x38.85 

7168.09 


7178.76 

7207.77 

7236.78 


7197*33 

7226.57 

7255.81 


7265.80 

7294.81 
7323*82 


7285.05 

7314*3° 

7343*54 


Secants. 


100244.19 


100246.23 

100248.28 

100250.34 


100252.41 

100254.49 

100256.58 


100258.68 

100260.78 

100262.89 


100265*01 

100267.14 

100269.28 


7352.83 

7381.84 

7410.85 


7439.86 

7468.87 

7497.87 


7372.79 

7402.63 

7431.28 


7460.53 

7489.79 

7519.04 


100271.43 

100273.58 

100275.74 


100277.9 

100280.09 

100282.28 


7526.88 

7555.89 

7584.89 


7613.90 

7642.90 

7671.90 


7700.91 

7729.91 

7758.91 


7787.91 

7816.91 

7845.91 


7548.29 

7577-55 

7606.80 


7636.O6 

7665.32 

7694.58 


7723.84 

775  3- 1 1 

7782.37 


78  I  I.64 

784O.9C 

7870.17 


IOO284.48 

100286.68 

IOO288.89 


100291. I 
100293.3/ 
100295.58 


100297.83 

IOO3OO.O9 

IOO3O2.36 


IOO3O4.6/ 

IOO3O6.93 

100309.22 


£ 

» 

85  Degrees. 

H 

rt 

n> 

C/i 

« 

Sines. 

Tangents. 

Secants. 

j 

1 

Z0.Ç.  • 

jXtfg'.  Tang, 

60 

99756.40 

1430066.6 

i433^58-7 

■ 

9.9989408 

ii-i553563 

$9 

99754-37 

14241 13.Z 

1427620.0 

9.9989319 

11.1535446 

58 

99752.33' 

1418209.2 

I42I73O.4 

9.998923c 

II.I5I74O3' 

$7 

99750.28 

1412353.6 

1415889.^ 

9.9989141 

1 1. 1 49943  4 

$6 

99748.22 

1406545.9 

1440096.2 

9.9989052 

11.1481539 

55 

99746.15 

1400785.6 

1404350.4 

9.9988962 

1 1.1463717 

54 

99744.07 

1395071.9 

I39865  I.4 

9.9988871 

11.1445966 

53 

99741.99 

1389404.5 

1392998.5 

9.9988780 

11.1428287 

52 

99739.90 

1383782.7 

1387391.3 

9.9988689 

1 1.1410679 

5i 

99737.80 

1378206.0 

I381829.I 

9.9988598 

h. 1393141 

5° 

99735.69 

1372673.8 

I3763  I  I.5 

9.9988506 

n.1375674 

49 

99733-57 

1367185.6 

I370837.9 

9.9988414 

11.1358275 

48 

99731.44 

1361740.9 

I3654O7.7 

9.9988321 

11. 1340945 

47 

99729.3I 

i356339-i 

1360020.5 

9.9988228 

ii. 1323683 

46 

99727.17 

1 350979.9 

1354675.8 

9.9988135 

11.1306489 

45 

99725.02 

1345662.5 

1349373-1 

9.9988041 

11.1289362 

44 

99722.86 

1340386.7 

1344m.  8 

9.9987947 

1 1.1272301 

43 

99720.69 

l335  i5i-8 

1338891.4 

9.9987853 

11.1255306 

42 

99718.51 

I329957-4 

1333711.6 

9.9987758 

1 1.1238377 

4i 

99716.32 

1324803.1 

1328571.9 

9.9987663 

11.1221513 

40 

99714.13 

13 19688.3 

1323471.6 

9.9987567 

11.1204714 

39 

99711.93 

1314612.7 

13 18410.6 

9.9987471 

1 1.1187978 

38 

99709.72 

1309575.7 

1313388.2 

9-9987375 

11. 1171306 

37 

99707.50 

1304576.9 

1308404.0 

9.9987278 

x  1. 1 154697 

36 

99705.27 

1299616.0 

1303457.6 

9.9987181 

11. 113815c 

35 

99703.03 

1294692.4 

1298548.6 

9.9987084 

1 1. 1 121666 

34 

99700.79 

1289805. 8 

1293676.5 

9.9986986 

11.1105243 

33 

99698.54 

1284955.7 

1288841.0 

f 

9.9986888 

11. 1088881 

32 

99696.28 

1280141.7 

1284041.5 

9.998679c 

1 1.107258c 

3i 

99694.OI 

1275363.4 

1279277.9 

9.9986691 

1 1.1056340 

30 

99691.73 

1270620.5 

1274549.5 

9. 9986591 

1 1.1040158 

C  2 

s 

■  ts 
c 

4  Degrees. 

V. 

rt 

a 

c n 

Sines,  j 

Tangents. 

Secants, 

Log.  Sin.  Log.  Tang . 

3° 

7545-9* 

7870.17 

100309.22 

8.8946433 

8.8959842 

31 

7874.91 

7899.44 

100311.52 

8.8962455 

8.8975963 

32 

79°3*9I 

7928.71 

1003 13,83 

8.8978418 

8.899202  6 

33 

7932.90 

7957-98 

100316.15 

8.8994322 

8.9008030 

34 

7961.90 

7987.26 

100318.48 

8.9010168 

8.9023977 

35 

7990.90 

8016.53 

100320.81 

8.9025955 

8.9039866 

36 

8019. 89 

8045.81 

100323.15 

8.9041685 

8.9055697 

37 

8048.89 

8075.09 

100325.50 

8.9057358 

8.9071472 

38 

8077.88 

8 104.37 

100327.86 

8.9072975 

8.9087190 

39 

8106.87 

8133.65 

100330.23 

§.9088535 

8.9102853 

40 

8135.87 

8162.93 

100332.61 

8.9104039 

8.91 18460 

41 

8164.86 

8192.21 

100335.00 

8.9119487 

8.9134012 

42 

8193.85 

8221.50 

100337.40 

8,9134881 

8.9149509 

43 

8222.84 

8250.78 

100339.80 

8.9150219 

8.9164952 

44 

825 1.83 

8280.07 

100342.21 

8.9165504 

8.9180340 

45 

8280.82 

8309.36 

100344.63 

8.9180734 

8.9195675 

46 

8309.81 

8338.65 

100347.06 

8.9195911 

8.9210957 

47 

8338.80 

8367.94 

100349.50 

8.921 1034 

8.9226186 

4.8 

8367.78 

8397.23 

10035 1.95 

8.9226105 

8.9241363 

49 

8396.77 

8426.53 

100354.41 

8.9241123 

8.9256487 

5° 

8425.76 

8455.83 

100356.87 

8.9256089 

8.9271560 

5i 

8454.74 

8485.12 

100359.34 

8.9271003 

8.9286581 

52 

8483.73 

85 14.42 

100361.82 

8.92858  66 

8.9301552 

53 

8512.71 

8543.72 

100364.31 

8.9300678 

8.9316471 

54 

8541.69 

8573.02 

100366.81 

8.9315439 

8.9331340 

55 

8570.67 

8602.33 

100369.32 

8.9330150 

8.9346160 

î<5 

8599.66 

8631.63 

100371.84 

8.934481 1 

8.9360929 

57 

8628.64 

8660.9/ 

100374.36 

8.9359422 

8.937565° 

8657.62 

8690.25 

100376.89 

8.9373983 

8.939032! 

59 

8686.60 

87 19.56 

100379.43 

8.9388496 

8.9404944 

60 

8715-57 

8748.87 

100381.98 

8.9402960 

8.94195 18 

r  " 

£ 

>-*• 

3 

85  Degrees. 

{= 

t-r 

m 

t/i 

» 

Sines. 

Tangents.  | 

Secants. 

Loq*  Sin^Tan^,  .T.q^ 

3° 

.99691.73 

1270620.5 

1274549-5 

9.9986591 

II.IO4OI58 

29 

28 

27 

99689.44 

99687.15 

99684.85 

1265912.5 

1261239.0 

1256599.7 

1269856.0 

1265197.1 

1260572.4 

9.9986492 

9.9986392 

9.9986292 

I  I. 1024037 

I  I. IOO7974 

I  I.O99197O 

26 

25 

?4 

99682.54 

99680.22 

99677.89 

125 1994.2 

1247422.1 

1242883.1 

1255951.5 
125 1424.0 

1246899.5 

9.9986191 

9.9986090 

9.9985988 

II.O976023 

I  I.O96OI34 

II.O9443O3 

23 

22 

21 

996  75.55 

99673.20 

99670.85 

1238376.8 

1233902.8 

1229460.8 

1242407.8 

1237948.4 

1233521.0 

9.9985886 

9.9985784 

9.9985682 

I  I.O928528 
II.O9I281O 
II.0897I47 

20 

19 

18 

99668.49 

99666.12 

99663.74 

1225050.6 

1220671.6 

1216323.6 

1229125.2 

1224760.8 

1220427.4 

9-9985579 

9.9985475 

9.9985372 

II.O88154O 

II.O865988 

1  I.085O49I 

17 

x6 

15 

99661.35 

99658.95 

99656.55 

1212006.2 

1207719.2 

1203462.2 

1216124.6 

1211852.2 

1207609.8 

9.9985268 

9.9985163 

9.9985058 

I  I.0835O48 

II  081966O 

I  I.0804325 

I L 

13 

12 

99654.14 

99651.72 

99649.29 

1 199234.9 

1 195°37’c 
1 190868,2 

I2°3397.° 

î  199213.7 
1195059.5 

9.9984953 

9.9984848 

9.9984742 

II.O789O43 

II.O773814 

I  I.O758637 

II 

10 

9 

99646.85 

99644.4c 

99641.94 

1 186728.2 
1 182616.7 

1178533.3 

1190934.0 
1 186837.0 
1182768.2 

9.9984636 

9.9984529 

9.9984422 

H.O7435  I3 

I  1.0728440 
II.O7134I9 

8 

7 

6 

99639.48 

99637.°! 

99634.53 

1 174477.9 
1 170450.0 
1 166449.5 

1178727.4 
i  i747i4*i 
1170728.2 

9.9984315 

9.9984207 

9.9984099 

I  I.O69O448 

II.O683529 

H.0668ô60 

5 

i 

3 

99632.04 

99609.54 

99627.03 

1162476.1 
1158529.4 
1 154609.3 

1166769.3 
1162837.2 
115893 1.6 

9.9983990 

9.9983881 

9.9983772 

II.O65384C 

I  I.O639O7I 

I  I.062435O 

2 

c 

99624.52 

99622.0c 

99619.47 

1 150715.4 

1146847.4 
1143005.2 

n55o52.3 

1151 199*0 
1147371.3 

9.9983663 

9-99^3553 

9.9983442 

II.O6O9679 

II.O595O56 

I  I.O580482. 

V- 

g 
1  *+• 
i  » 

:  c 

5  Degrees. 

;  «"* 

Q 

!  tn 

« 

Sines. 

j  Tangents. 

Secants, 

Log,  Sin, 

Log,  Tang, 

o 

8715-57 

|  8748.87 

100381.98 

8.940296c 

8.9419518 

Ï 

2 

3 

■  8744.55 

8773-53 

8802.5 1 

8778.18 

8807.49 

8836.81 

100384,54 

100387.11 

100389.69 

8.9417376 

8-9431743 

8.9446063 

8.9434044 

8.9448523 

8.9462954 

4 

5 

6 

8831.48 

8860.46 

8889.43 

8866.12 

8895.44 

8924.76 

100392,28 

100394.87 

100397,47 

8,9460335 

8.9474561 

8.9488739 

.  8*9477338 

8.9491676 

8.9505967 

7 

8 

9 

8918,40 

8947.38 

8976.35 

8954.08 

8983,41 

9012.73 

100400.08 

100402.70 

100405.33 

8.9502871 

8.9516957 

8.9530996 

8.952021 1 
8.9534410 
8.9548564 

to 

1 1 

12 

9005,32 

9034.29 

9063.26 

9042.06 

9071.38 

9100.71 

100407.97 

100410.61 

100413.26 

8.9544991 

8.9558940 

8.9572843 

8,9562672 

8-9‘)7673$ 

S.95907^4 

15 

14 

15 

9092.23 

9121.19 

9150.16 

9130.04 

9159.38 

9188.71 

100415.92 

100418.59 

100421.27 

8.9586703 

8.9600517 

8.9614288 

8.9604728 

8.9618659 

8.9632545 

16 

17 

18 

9179.13 

9208.09 

9237.06 

9218.04 

9247.38 

9276.72 

100423.96 

100426.66 

100429.37 

8.9628014 

8.9641697 

8.9655337. 

8.9646388 

8.966O188 

8.9673944 

*9 

20 

21 

9266.02 

,  9294.99 

9323.95 

9306.06 

9335.40 

9364.74 

100432.08 

100434.80 

100437.53 

8.9668934 

8.9682487 

8.9695999 

8.9687658 

8.97OI33O 

8.9714959 

22 

23 

24 

9352.91 

9381.87 

9410.83 

9394.09 

9423.44 

9452.78 

100440.27 

100443.02 

100445.78 

8.9709468 

8.9722895 

8.9736280 

8.9728547 

8.9742092 

8-9755597 

25 

2.6 

27 

9439-79 

9468.75 

9497.71 

9482.13 

9511.48 

9540.84 

100448.55 

100451.33 

100454.11 

8.9749624 

8.9762926 

8.9776188 

8.9769O6O 

8.9782483 

8.9795865 

28 

29 
80 

9526.66 

9555.62 

9584.58 

9570.19 

9599-55 

9628.90 

100456.90 

100459.70 

100462.51 

8.9789408 

8.9802589 

8.9815729 

8.9809206 

8.98225O7 

8.9835769 

I 
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t* 

& 

c- 

84  Degrees, 

«TÎ 

o 

» 

Sines. 

Tangents. 

Secants. 

Log,  Szn. 

Tang, 

60 

99619.47 

1 143005.2 

1147371.3 

9.9983442 

11.0580482 

59 

58 

57 

99616.93 

99614.38 

99611.82 

1139188.5 

1135397.0 

1131630.4 

1 143569.2 

1 139792.2 

1136040.2 

9.998.3332 

9.9983220 

9.9983109 

1 1.0565956 

1 1.055 1477 
11.0537046 

56 

55 

54 

99609.26 
99606.69 
99604.1  ï 

1127888.5 
1124171.2 
1 120478.0 

1132312.9 
1 128610.1 
1 124931.6 

9.9982997 

9.9982885 

9.9982772 

1 1.0522662, 

1 1.0508324 
11.0494033 

53 

52 

5* 

99601.52 

99598.92 

99596.31 

1116808.9 

1113163.5 

1109541.6 

1121277.0 

1117646.2 

1114038.9 

9.9982660 

9.9982546 

9.9982433 

1 1.0479789 
11.0465590 
11.0451436 

50 

49 

4S 

99593.69 

99591.07 

99588.44 

1105943.1 

1102367.6 

1098815.0 

1 1 10454.9 
1106894.0 
1 103356.0 

9.9982318 

9.9982204 

9.9982089 

11.0437328 

11.0423265 

1 1.0409246 

47 

46 

45 

99585.80 

99583.15 

99580.49 

1095285.0 

1091777.5 

1088292.1 

1099840.6 

1096347.6 
1092876.8 

9.9981974 

9.9981850 

9.9981743 

11.0395272 

1 1.0381341 
n.0367455 

44 

44 

42 

99577*82 
995  75* 1 5 

99572.47 

1084828.8 

1081387.2 

1077967.3 

1089428.1 

1086001.1 
1082595.7 

9.9981626 
9.99815 10 
9.9981393 

1 1.0353612 
11.0339812 

1 1.0^26056 

41 

40 

39 

99569.78 

99567.08 

99564.37 

1074568.7 
1071191.3 

1067834.8 

1079211.7 

1075848.8 
1072507.0 

9.9981275 

9.9981158 

9.9981040 

11.0312342 
11.0298670 
1 1.0285041 

38 

37 

36 

99561.65 

99558.92 

99556.19 

1064499,2 

1061184.1 

1057889.5 

1069185.9 

1065885.4 

1062605.4 

9.9980921 

9.9980802 

9.9980683 

1 1.027 145  3 
11.0257908 

1 1.0244403 

35 

34 

33 

99553*45 

9955°*7° 

99547*94 

105461 5.1 
105 1360.7 

1048126.1 

1059345.5 

1056105.7 

1052885.7 

9.9980563 

9.9980443 

9.9980323 

11.0230940 

11.0217517 

1 1.0204135 

32 
3 1 

30 

99545*17 

99542.4c 

99539,62 

1044911.2 

1041715.8 

1038539.7 

1049685.4 

1046504.6 

1043343.° 

9.9980202 

9.9980081 

9.9979960 

11.0190794 

H.0177493 

1 1.0164231 

~  il- run  linn— —^—i— — *i— !■!  ■  nt  r  i i~i  ■!  i  1 1  i  i  ~i  i ir 1 1  'in  •  - - - - • 


f— 4  • 

i  » 

< 

• 

5  Degrees. 

ft 

<D 

y* 

Sines. 

^Tangents, 

Secants. 

Log,  Sin, 

-£<?£.  Tang. 

30 

95^4-5^ 

9628.90 

100462.5 1 

8.9815729 

8.9835769 

31 

32 

33 

9613.53 

9642.48 

9671.44 

9658.26 

9687.63 

9716.99 

100465.33 

100468.16 

100470.99 

8.9828829 

8.9841889 

8.9854910 

8.9848991 

8.9862173 

8-987531:7 

34 

35 

36 

9700.39 

9729.34 

9758.29 

9746.35 

9775.72 

9805.09 

100473.83 

100476.68 

100479.54 

! 

8.9867891 

8.9880834 

8.9893737 

.  8.9888421 
8.9901487 
8.99145 14 

37 

38 

39 

9787.24 

9816.19 

9845.14 

9834.46 

9863.83 

9893.20 

100482.41 

100485.29 

100488.18 

8.9906602 

8.9919429 

8.9932217 

8.9927503 

8.9940454 

8.9953367 

40 

41 

42 

9874.08 

9903.03 

9931-97 

9922.57 

9951-95 

998i-33 

100491.08 

100493.99 

100496.90 

8.9944968 

8.9957681 

8.9970356 

8.9966243 

8.9979081 

8.9991883 

>£*  1 

v«n  to  1 

9960.92 

9989.86 

10018.81 

10010.71 

10040.09 

10069.47 

100499.82 

100502.75 

100505.69 

8.9982994 

8.9995595 

9.0008160 

9.0004647 

9.0017375 

9.0030066 

46 

47 

48 

10047.75 

10076.69 

10105.63 

10098.85 

10128.24 

10157.63 

100508.64 

100511.60 

100514.57 

9.0020687 
9.0033 17  9 
9.0045634 

9.0042721 

9.0055340 

9.0067924 

49 

5° 

5i 

10134.57 

10163.51 

10192.45 

10187.02 
10216.41 
•  10245.80 

100517.54 

100520.52 

100523.51 

9.0058053 

9.0070436 

9.0082784 

9.0080471 

9.0092984 

9.0105461 

52 

53 

54 

10221.38 

10250.32 

10279.25 

10275.20 

10304.60 

10334.00 

100526.51 

100529.52 
100532.54 

9.0095096 
9. 0107374 
9.0119616 

9.0117903 

9.0130310 

9.0142682 

55 

56 

57 

10308.19 

10337.12 

10366.05 

10363.40 

10392.80 

10423.20 

ioo535-57 

100538.60 

100541.64 

5 

9.0131823 

9.0143996 

9.0156135 

9.0155021 

9.0167325 

9.0179594 

58 

59 

60 

i°394-99 

10423.92 

16452.85 

1045 1. 6c 
10481.01 
105 10.42 

100544.69 

100547.75 

-00550.821 

9.0168239 

9.0180309 

9.0192346 

9.019183 1 
9.0204033 
9.0216202 

g 

>-»« 

c 

84  Degrees. 

r-t- 

<D 

CO 

• 

Site. 

Tangents. 

Secants. 

-Log-.  67/2, 

Tgg.  Tang. 

30 

99539.(52 

1038539.7 

1043343.0 

9.9979960 

1 1.016423  1 

29 

28 

27 

99536.83 

99534-03 

9953 1. 22 

1035382.7 

1032244.7 
1029125.5 

1040200.7 
1037077.2 
I03  3972 -6 

9.9979838 

9.9979716 

9.9979593 

1 1.015  1009 
II.0137827 

1 1.0124683 

26 

25 

24 

99528.40 

99525-57 
99  522.74 

1026024.9 

1022942.8 

1019878.9 

1030886.6 
1027819.0 

1024769.7 

9-9979470 
9-9979  347 

9-9979223 

II.OI  1 1579 
11.00985 13 
11.0085486 

23 

22 

21 

99519.9° 

99517-05 

99514.19 

1016833.2 

1013805.4 

1010795.4 

1021738.5 

1018725.4 

1015730.1 

9.9979099 

9.9978975 

9.9978850 

I 1.0072497 

1 1.0059546 

1 1.0046633 

20 

19 

18 

.  99511.32 
99508.44 
995°5-55 

1007803.1 

1004828.3 

1001870.8 

1012752.2 

1009792.0 

1006849.1 

9-99  78725 
9.9978599 
9.9978473 

1 1.0033757 

1 1.0020918 

1 1.0008117 

17 

16 

*5 

99502.66 

99499-76 

90496.85 

998930.50 

996007.24 

993100.88 

1003923.4 

1001014.7 

998122.91 

9.9978347 

9.997822c 

9.9978093 

10.0995353 

10.9982625 

10.9969934 

H 

i3 

12 

99493-93 
9949 1.OC 
99488.06 

99021 1.25 
9  87338.23 
984481.66 

99->  247.87 

992389.43 

989547.44 

9-9977966 
9.9977838 
9-99777 10 

10.9957279 

10.9944660 

10.9932076 

1 1 

10 

9 

99485.12 

99482.17 

99479.21 

981641.40 

978817.32 

976009.27 

986721.76 
983912.27 
98l  I  l8.80 

9.9977582 

9-9977453. 

9.9977323 

10.9919529! 

10.9907016 

10.9894539 

8 

7 

6 

99476.24 

99473.26 

99470.27 

973217.13 

970440.75 

967680.00 

978341.24 

97^579-44 

972833.27 

9.9977194 

9.9977064 

9.9976933 

10.9882097 

10.9869690, 

10.9857318 

5 

4 

3 

99467.28 

99464.28 
99461.27 

964934.75 

962204.86 

959490.22 

970I02.60 

967387.3O 

764687.24 

9.9976803 

9.9976672 

9.9976540 

10.9844979 

10.9832675 

10.9820406 

2 

1 

0 

99458.25 

99456.22 

99452.18 

&  s 

956790.6.8 

954106.13 

951436.45 

962002.29 

959332.33 

956677o22 

9.9976408 

9.9976276 

9.9976143 

10.9808169 

10.9795967 

10.9783798 

D 

1  Minutes. 

6  Degrees. 

Sines.  Tangents. 

Secants. 

Log.  Sin, 

Log.  Tang. 

°! 

1 

2 

3 

10452.85 

105 10.42 

100550.82 

9.0192346 

9.0216202 

10481.78 
Ï05 10.70 
10539.63 

10539.83 

10569.24 

10598.66 

100553.90 

100556.99 

100560.09 

9.0204348 

9.0216318 

9.0228254 

9.0228338 
9.0240441 
9.02525 10 

4 

5 

6 

n 

i 

8 

i 

10 

i  \ 

ï  2 

13 

14 
1*5 

10568.56 

10597.48 

10626.41 

. 

10628.08 

10657.50 

10686.92 

100563.20 

100566.31 

100569.43 

9.0240157 

9.0252027 

9.0263865 

9.0264548 

9.0276552 

9.0288524 

10655.33 

10684.25 

10713.18 

10716.34 

10745.76 

10775.19 

100572.58 

100575.70 

100578.85 

9.0275669 

9.0287442 

9.0299182 

9.0300464 

9.0312373 

9.0324249 

10742.10 

10771.02 

10799.94 

10804.62 

10834.05 

10863.48 

100582.01 

100585.18 

100588.35 

9.0310890 
9.03225  67 
9.0334212 

9.0336093 

9.0347906 

9.0359688 

10828.85 

10857.77 

10886.69 

10892.91 
10922.34 
1095 1.78 

100591.53 

100594.72 

100597.92 

6.0345825 

9.0357407 

9.0368958 

9.0371439 

9.0383159 

9.0394848 

1 6 

17 

18 

10915.60 

10944.52 

10973.43 

10981.22 
11010.66 
1 1040. 10 

100601.13 

100604.35 

100607.58 

9.0380477 

9.0391966 

9.0403424 

9.0406^06 

9.0418134 

9.0429731 

t9 

20 

21 

22 

23 

24 

11002.34 
1 103 1.26 
1 1060.17 

1 1069.54 
1 1098.99 
11128.44 

100610.81 

100614.05 

100617.30 

9.0414852 

9.0426249 

9  0437617 

- . 

9.0441299 

9.0452836 

9.0464343 

1 1089.08 
11117,09 
11146.89 

1 1 157.89 
11187.34 
1 1216.79 

100620.56 
100623.83 
100627.1 1 

9.0448954 

9.0460261 

9.0471538 

9.0475821 

9.0487270 

9.0498689 

25 

26 

27 

11175.80 
1 1204.71 
1 1233.61 

11246.25 
1 1275.71 
11305.17 

100630.40 

100633.70 

100637.01 

9.0482786 
9.0494005 
9.0505  194 

9.0510078 

9.0521439 

9.0532771 

2o 

29 

3e 

1 1262.52 
1 1291.42 
1 1320.32 

11334.63 

11364.09 

11393.56 

100640.32 

100643.64 

100646.97 

9.0516354 

9.0527485 

9.0538588 

9.0544074 

9-0555349 

9.0566595 

Vi 

s 

• 

3 

E 

rt 

cd 

♦ 

6o 

83  Degrees. 

Sines. 

Tangents,  j  Secants. 

sv«. 

99452a» 

951436.45 

956677.22 

9.9976143 

10.9783798 

59 

5* 

57 

99449.14 

99446.09 

99443*°3 

948781.49 
946141.16 
9435 1 5-3 1 

954036.86 

95 141 1. 10 
548799.84 

9.9976011! 

9-9975*771 

9-9975743] 

10.9771662 

IO*9759559 

10.9747490 

$6 

55 

54 

99439.96 

99436.88 

99433.79 

94O9O3.8J 

938306.63 

935723-55 

946202.96 
943620.33 
94105 1.84 

9.9975609 

9*9975475 

9.9975340 

IO*9735452 

10.9723448 

10.9711476 

53 

52 

5i 

99430.69 

99427*59 
99  424*48 

933I54-50 

930599*36 

928058.02 

938497.38 

935956.82 

933430.06 

9.9975205 

9.9975069 

9*9974933 

10.9699536 

10.9687627 

10.9675751 

5° 

49 

48 

99421.36 

99418.23 

99415.09 

925530.35 

923016.27 

920515.64 

930916.99 

928417.49 

925931.45 

9*997 4797 
9.9974660 

9.9974523 

» 

10.9663907 

10.9652094 

10.9640312 

47 

46 

45 

99411.94 

99408.79 

99405.63 

918028.38 

915554*36 

913093-48 

925458.77 

920999.34 

918553.05 

9*9974386 

9.9974248 

9.9974110 

10.9628561 

10.9616841 

10.9605152 

44 

43 

42 

99402.46 

99399.28 

99396.09 

9ÎO645.64 

908210.74 

9O5788.67 

9161 19.80 

913699.49 

91 1292.00 

9*997  3971 

9*99  73*33 
9.9973693 

10.9593494 

10.9581866 

10.9570269 

4i 

40 
.  39 

99352.89 

99389.69 

99386.48 

9O3379.33 

9OO982.6I 

898598*43 

908897.25 
9065 15.12 
904145.53 

9*9973554 

9.9973414 

9.9973273 

10.9558701 

10.9547164 

10.9535657 

38 

37 

36 

99383.26 

99380.03 

99376.79 

896226.68 

893867.26 

89I520.08 

901788.37 

*99443-54 

897IIO.95 

9*9973  x32 
9.9972991 
9.9972850 

10.9524179 

10.95 12730 
10,9501311 

35 

34 

33 

99373*54 

99370.28 

99367.02 

889185.O5 

886862.06 

88455I.O3 

894790.51 
892482.1  I 

89O185.67 

9.9972708 
9.99725  66 
9.9972423 

10.9489922 

10.9478561 

10.9467229 

32 

3i 

3C 

99363-7' 

99360.45 

99357.1$ 

882251.8(5 
879964.46 
*  877688.74 

8879OI.O9 

885628.28 

883367.I5 

p. 997228c 

p.997213/ 

9*9971995 

)  10.9455926 
10.9444651 
io.94334°5 

D  2 


% 

f— *  « 

£2 

6  Degrees. 

0  ; 

rf 

a 

CO 

• 

■  Sines.  (Tangents. 

Secants. 

Log .  Sin, 

30 

11320.32 

11393.^6 

100646.97 

9.0538588 

9.0566595 

31 

1 1349.22 

II423.O3 

100650.31 

9.0549661 

9.0577813 

32 

11378.12 

II452.5O 

100653.66 

9.0560706 

9.0589002 

33 

1 1407-02 

II481.97 

100657.02 

9.0571723 

9.0600164 

34 

11435.92 

T 

11 5 1 1.44 

100660.39 

9.0582711 

9.0611297 

35 

11464.82 

11540.91 

100663.77 

9,0593671 

9.0622403 

36 

11493.71 

11570.39 

100665.15 

9.0604604 

9.0633482 

37 

11522.61 

11599.87 

100670.54 

9.0615509 

9.0644533 

38 

11629.35 

100673.94 

9.0626386 

9-0655556 

39 

I  I580.4O 

1 1658.83 

100677.35 

9.0637235 

9.0666553 

40 

I  l609.29 

11688.31 

100680.77 

9.0648057 

9.0677522 

4i 

I  I638.18 

11717.80 

100684.20 

9.0658852 

9.0688455 

42 

I  1667.O7 

* 

11747.29 

100687.64 

9.0669619 

9.0699381 

-  . 

43 

I  1695.96 

11776.78 

100691.08 

9.0680360 

9.0710270 

44 

H724.85 

1 1806.28 

100694.53 

9.0691074 

9.0721133 

45 

II753.74 

11835.78 

100697.99 

9.0701761 

9.0731969 

46 

II782.63 

11865.28 

100701.46 

9.07 1 242 1 

9.0742779 

47 

I  I8H.5  1 

1 1894.78 

100704.94 

9.0723055 

9.0753563 

48 

I  184O.4O 

1 1924.28 

100708.43 

9.0733663 

9.0764321 

49 

II869.28 

11953.78 

100711.93 

9.0744244 

9.0775053 

5C 

I  1898.Ï6 

1 1983.28 

100715.44 

9.0754799 

9.0785760 

5i 

I  1927.04 

12012.79 

100718.96 

9.0765329 

9.0796441 

52 

II955.93 

12042.3c 

100722.48 

90755832 

9.0807,096 

53 

II984.81 

.12071.81 

100726.01 

9.0786310 

9.0817726 

54 

12013.68 

12101.32 

100729.55 

9.0796762 

9.082833 1 

55 

12042.56 

12130.84 

100733.10 

9.0807189 

9.0838911 

56 

I2O7I.44 

12160.36 

100736.66 

9.0817590 

9.0849466 

57 

I2I00.3I 

12189.88 

100740.23 

9.0827966 

9.0859996 

5^ 

I2I29.I9 

12219.40 

100743.81 

9.0838317 

9.0870501 

59 

12158.06 

12248.93 

100747.40 

9.0848643 

9.0880981 

60 

I2186.93 

12278.4  6 

100750.99 

9.0858945 

9.0891438 

£ 

»-*• 

3 

c 

83  Degrees. 

r-ï 

O) 

en 

• 

Sines,. 

Tangents. 

|  Sécants* 

Log . 

Tang. 

30 

99357.18 

877688.74 

88.3367.15 

9.9971993 

10.943340c; 

29 

28 

27 

99353.88 

99350.58 

1 99  347.27 

875424-61 

873171.98 

870930.77 

881 117.61 
878879.57 
876652.95 

9,9971849 

9.9971704 

9.9971559 

10.9422187 

10.9410998 

10.9399836 

26 

25 

24 

99343-95 

99240.62 

99337-28 

868700.88 

866482.23 

864274.75 

874437.66 

872233.61 

870040.71 

9-997HH 

9.9971268 

9.9971122 

10.9388703 
10.9377597 
10.93665 18 

23 

22 

21 

99333*93 

99330.57 

99327.20 

862078.33 

859892.90 

857718.38 

867858.89 

865688.05 

863528.12 

9.9970976 

9.9970829 

9.9970682 

10.9355467 

10.9344444 

10.9333447 

20 

19 

18 

99323.83 

99320.45 

99317-06 

855554.68 

853401.72 

85i259-43 

861379.01 

859240.65 

857112.95 

9.9970535 

9.9970387 

9.9970239 

10.9322478 

10.931153=5 

10.9300619 

17 

16 

99313*66 

993io*25 

99306.84 

849127.72 
847006.51 

844895.73 

854995.84 

852.889.23 

850793.04 

9.997009° 

9.9969941 

9.9969792 

10.9289730 
10.9278867 
10.926803 1 

H 

13 

12 

99303.42 

99299.99 

99296.55 

842795.31 

840705.15 

838625.19 

848707.21 
84663 1.65 
844566.29 

9.9969642 

9.9969492 

9.9969342 

10.9257221 
10.9246437 
10.9235  679 

Xi 

10 

9 

99293.10 

99289.64 

99286.17 

836555.36 

^34495*57 

832445.77 

8425 1 1.05 
840465.86 
838430.65 

9.9969191 

9.9969040 

9.9968888 

10.9224947 

10.9214240 

10.9203559 

8 

7 

6 

99282.70 

99279.22 

99275-731 

830405.86 

828375.79 

826355.47 

836405.34 

834389.86 

832384.15 

9.9968738 

9.9968584 

9.9968431 

10.9192904 

10.9182274 

10.9171669 

5 

4 

3 

99272.23 

99268.72 

99265.21 

824344.85 
822343.84 
820352  39 

830388.12 

828401.71 

826424.85 

9.9968278 

9.9968125 

9.9967971 

10.9161089 
10.9150534 
10.9140004  ! 

2 

1 

°l 

99261.69 

99258.16 

99254.62 

818370.41 

816397.86 

814434.64 

824457.48 

822499.52 

820550.90 

9.9967817 

9.9967662 

9.9967507 

10.9129499 

10.9119019 

10.9108562 

. 

£ 

3 

c 

7  Degrees. 

rt 

Q 

w 

• 

Sines,  j  Tangents. 

Secants,  j 

Log.  Sin . 

Log.  Tang. 

c 

12186.93 

12279.78j100750.99 

9.0858945 

9.0891438 

1 

2 

3 

1221$.  81 

12244.68 

12273.55 

12307.99 

12337.52 

12367.05 

100754.59 

100758.20 

100761.82 

9.0869221 

9.0879473 

9.0889700 

9.0901869 

9*0912277 

9*0922660 

4: 

12302.41 

12331.28 

12360.15 

12396.58 

12426.12 

12455.66 

100765.45 

100769.09 

100772.74 

9.0899903 

9.0910082 

9.0920237 

9.0933020 

9.0943355 

9.0953669 

I 

9 

12389.01 

12417.88 

12446.74 

12485.20 

12514.74 

12544.29 

100776.39 

100780.05 

100783.72 

9.0930367 

9.0940474 

9.0950556 

9.0963955 

9.0974219 

9.0984460 

10 

11 

12 

12475.60 

12504.46 

12533*32 

12573.84 

12603.39 

12632.94 

100788.40 

100791.09 

100794.79 

9.0960615 

9.0970651 

9.0980662 

9.0994678 

9.1004872 

9.1015044 

*3 

14 

*5 

12562.18 

12591.04 

12619.90 

12662.49 

12692.05 

12721.61 

100798.50 

160802.22 

100805.95 

9.0990651 

9.1000616 

9.1010558 

9,1025192 
9*io  35317 
9.1045420 

16 

17 

18 

12648.75 

12677.61 

12706.46 

12751.17 

12780.73 

12810.29 

100809.69 

10081343 

100817.18 

9.1020477 

9.1030373 

9.1040246 

9.1055500 

9.1065557 

9.1075591 

19 

20 

21 

1273^.31 

12764.16 

12793.01* 

12839.86 

12869.43 

12899.00 

100820.94 

100824.71 

100828.49 

9.1050096 
9.1059924 
9 1069729 

9.1085604 

9.1095594 

9.1105562 

22 

23 

24 

12821.86 

12850.71 

12879.56 

12928.57 

12958.15 

12987.73 

100832.28 

100836.07 

100839.88 

9.1079512 

9.1089272 

9.1099010 

9.1115508 

9.H25431 

25 

26 

27 

12908.41 

12937.25 

12966.09 

13017.31 

,13046.89 

13076*48 

100843.70 

100847.52 

-100851.35 

9.1108726 
9.1 118420 
9.1128092 

9.1145213 

9.1155072 

9.1164909 

28 

29 

30 

12994.94 

13023.78 

13052.62 

13106.07 

13135.66 

13165.25 

100855,19 

100859.04 

100862.90 

9.1137742 

9.1147370 

9.1156977 

9.1174728 

9.1184511 

9.1194294 

;  .* 

2 

D 

P 

rt 

8 

« 

6c 

59 

58 

57 

56 

55 

54 

82  Degrees. 

Sines. 

T  angents. 

Secants. 

Tang. 

99254.62 

814434.64 

820550.90 

9.9967507 

10.9108562 

99251.07 

99247.51 

99243-94 

812480.71 

8i°535-99 

8086OO.42 

81861 1.57 
816681.45 
814760.48 

9.9967352 

9.9967196 

9.9997040 

10.909813 1 
10.9087723 
10.9077340 

99240.36 

99236.78 

99233.19 

806673.94 

804756.47 

802847.96 

812848.60 
810945.73 
80905 1.82 

9.9966884 

9.9966727 

9.9966570 

10.9066980 

10.9056645 

10.9046333 

53 

52 

5i 

50 

49 

48 

47 

46 

45 

99229.59 

99225.98 

99222.36 

8OO948.35 

799057.56 

797175-65 

807166.81 

805290.62 

803423.21 

9.9966412 

9.9966254 

9.9966096 

10.9036045 

10.9025781 

10.9015540 

99218.74 
99215. 11 
99211.47 

795302.24 

793437.58 

791581.51 

801564.50 

799714.4'; 

797872,98 

9.9965937 

9.9965778 

9.9965619 

10.9005322 
10.8995 128 
10.8984956 

99207.82 

99204.16 

99200.49 

789733.96 

787894.89 

786064.23 

796040.03 

794215.56 

792399.50 

9.9965459 

9.9965299 

9.9965138 

10.8974808 

10.8964683 

10.8954580 

44 

42 

42 

4i 

40 

39 

99196.81 

99193.13 

99189.44 

784241.91 

782427.9O 

780622.12 

790591.79 

788792.38 

787001.20 

9.9964977 

9.9964816 

9.9964655 

10.8944500 

10.8934443 

10.8924409 

99185.74 

99182.03 

99178.31 

778824.53 

777035.06 

775253.66 

785218.21 

783443.35 

^81676.56 

9.9964493 

9.996433° 

9.9964167 

10.8914396 

10.8904406 

10.8894438 

3~ 

37 

36 

99174.59 

99170.86 

99167.12 

773480.28 

771714.86 

7^995  7-3  5 

779917.78 

778166.97 

776424.C6 

9.9964004 

9.9963841 

9-99^3^77 

,10.8884492 

10.8874569 

10.8864667 

35 

34 

33 

99^3.37 

99159.61 

99*  5  ‘>•84 

7682O7.69 

766465.84 

764731.74 

774689.01 

772961.76 

771242.27 

9.99635 1 3 
9.9963348 

9.9963 183 

10.8854787 

10.8844928 

10.8835091 

32 

3 

3C 

99152.06 
99148.28 
99  *’44-45 

763OO5.33 

76l286.57 

759575-41 

769530.47 
767826.3  1 
766129.76 

9.9963018 

9.9962852 

9.9962686 

10.8825276 

10.8815482 

10.8805709 

. 

7.  Degrees, 


n 

CO 

Sines. 

T  angents. 

Secants. 

L07.  Sin . 

.  Tang. 

3° 

13054.62 

13165.25 

100862.90 

9.1156977 

9.1 194291 

3 1 

32 

33 

13081.46 

13110.30 

i3I39*13 

13194.84 

13224.44 

13254.04 

100866.77 

100870.65 

100874.53 

9.1 166562 
9.1 176125 
9.1185667 

9.1204043 

9.1213773 

9.1223482 

34 

SU 

36 

13167.97 
13 196.81 
13225.64 

13283.64 

13313.24 

13342.85 

100878.42 

100882.32 

100886.23 

9.1195188 

9.1204688 

9.1214167 

9.1233171 

9.1242839 

9.1252486 

37 

38 

39 

13254.47 

13283.30 

13312.13 

13372.46 

13402.07 

13431.68 

100890.15 

100894.0*8 

100898.02 

9.1223624 

9.1233061 

9.1242477 

9.1262112 

9.1271718 

9.1281303 

4c 

41 

42 

13340.96 

13369.79 

13398.62 

13461.29 

I3490-91 

13520.53 

100901.97 

100905.92 

100909.88 

9.1251872 

9.1261246 

9.1270600 

9.1290868 

9.1300413 

9.1309937 

43 

44 

45 

13427.44 

13456.27 

13485.09 

13550.15 

13579-77 

13609.40 

100913.85 

100917.83 

100921.82 

9.1279934 

9.1289247 

9.1298539 

9.1319442 

9.1328926 

9.1338391 

4  6 

47 

48 

13513.92 

13542.74 

13571.56 

13639.03 

13668.66 

13698.29 

100925.82 

100929.83 
100933.85 

9.1307812 

9.1317064 

9.1326297 

9.1347835 

9.1357260 

9.1366665 

49 

5° 

5i 

13600.38 

13629.19 

13658.01 

13727.93 

13757-57 

13787.21 

100937.88 

100941.92! 

100945.96 

9.1335509 

9.1344702 

9-1353875 

9.1376051 

9.1385417 

9.1394764 

52 

53 

54 

13686.83 

13715.64 

13744.45 

13816.85 

13846.50 

13876.15 

100950.01 

100954.07 

100958.14 

9.1363028 

9.1372161 

9.1381275 

9.1404092 

9.1413400 

9.1422689 

55 

56 

57 

13773-27 

13802.08 

13830.89 

13905.80 

13935.45 

13965.10 

100962*22 

100966.31 

100970.41 

9.1390370 

9.1399445 

9.1408501 

9.H31959 

9.1441210 

9.1450442 

*8 

59 

60 

13859.70 

13888.50 

13917.31 

13994.76 

14024.42 

14054.08 

100974.52 

100978.64 

100982.76 

9- 1417537 
9.1426555 

9-1435553 

9.1459655 

9.146885c 

9.1478025 

l£ 

I  ►-* 

1  » 

r 

82  Degrees. 

c-f 

O 

Ç/5 

• 

Sines,  |Tangents. 

Secants. 

• 

• 

X<9£.  6V«. 

|X<9£.  Tang 

3C 

29 

28 

27 

99144.45 

>759575-4-1 

766129.76 

9962686 

10.8805709 

99140.65 

99136.88 

99133.0^ 

757871.75 

756175.67 

754486.99 

764440.75 

762759.23 

761085.10 

9.9962519 

9.9962352 

9.9962185 

10.8795957 

10.8786227 

10.8776518 

26 

25 

24 

99129.23 

99125.39 

99121.55 

752805.71 
75 1 13  i-7S 
749465.14 

759418.49 

757759-16 

756107.13 

9.996  2017 
9.9961849 
9.996 1681 

10.8766829 

10,8757161 

10.8747514 

9  '■> 

22 

21 

99117.7c 

99113.84 

99109.97 

747S05.76 

746153-57 

7445°8.55 

754462.36 
752824.78 

751194.37 

9-9961512 

9.9961343 

9.9961174 

10.8737888 

10.8728282 

10.8718697 

20 

19 

l8 

99106.09 

99102.21 

99098.32 

742870.64 

741239.78 

739615.95 

749571.06 

747954.82 

746345.60 

9.9961004 

9.9960834 

9.9960663 

10.8709132 

10.8699587 

10.8690063 

17 
1 6 

J5 

99094.41 

99090.5 1 
99086.59 

737999.09 

736389.I6 

734786.10 

744743*35 

743H8.03 

741559.59 

9.9960492 

9.9960321 

9.-9960149 

10.86805  58 
10.8671074 
10.8601609 

H 

13 

12 

99082.66 

99078.72 

99074.78 

733.l89.89 
73 1600.47 
730017.80 

735977-98 

738403.18 
7  36835.12 

9.9959977 

9.9959804 

9.995963I 

10,8652165 

10.8642740 

10.8633335 

1 1 

10 

9 

99070.83 

99066.87 

99062.90 

728441.84 

726872.55 

72%3f9-87 

735273.77 

733719.09 

732171.02 

9.9959458 

9.9959284 

9.9959m 

10.8623949  ' 

10.8614583 

10.8605236 

8 

7 

6 

5 

4 

3 

99058.92 

99054.93 

99050.94 

i  > 

723753.78 

722204.22 

72066l.l6 

730629.54 

729094.60 

727566.16 

9.9958936 

9.9958761 

9.9958586 

10.8595908 
10.8586600 
10.85773  1 1 

99046.94 

99042.93 

99038.91 

719124.56 

717594.37 

716070.56 

726044.17 

724528.59 

7  23019.40 

9.9958411 

9.9958235 

9.9958059 

10.8568041 

10.8558790 

10.8549558 

2 

1 

0 

99034.88 

99030.84' 

99026.80 

714553.08 
713041.90  ' 

7II536.97' 

721516.53 

720019.96 

718529.65 

9.9957882 

2-9957705 

9.9957528 

[0.8  540345 
10.85  3 115c 
to. 8521975 

3—’ 

E 

i.u  ■■  >111.  hh.**,  *  •  ^■j  ^nctov* 


8  Degrees. 


«rt 

CD 

C/5 

« 

Sines. 

T  angënts. 

Secants. 

Log.  Sin. 

Log.  Tang. 

o 

I39Ï7-3 1 

14054.0.8 

100982.76 

9>H35553 

9.1478025 

1 

2 

3 

13946.12 

13974.92 

14003.72 

14083.74 

14113.41 

14143.08 

100986.89 

100991.03 

100995.18 

9.1444532 

9.1453493 

9.H62435 

9.1487182 

9.1496321 

9.1505441 

4 

$ 

6 

14032. 52 
14061.32 
14090.12 

14172.75 

44202.43 

14232.11 

100999.34 
IOIOO3.5  T 
IOIOO7.69 

\ 

9.147135** 

9.1480262 

9.I489I48 

9.1514543 

9.1523627 

9.1532692 

7 

8 

2 

14118.92 
{4147.72 
14176.3 1 

14261.79 

14291.47 

14321.15 

>101011.88 

101016.07 

101020.27 

9.1498015 

9.I5O6864 

9.1515694 

9.1541739 

9. 1550769 

9.1559780 

10 

11 

12 

14205.3 1 
14234.10 
14262.89 

14350.84 

14380.53 

14410.22 

101024.48 

101028.70 

101032.93 

9.1524507 

9-I5333°I 

9.1542076 

9.1568773 

9.1577743 

9.1586706 

13 

H 

14291.68 

14320.47 

14349.26 

14439.91 

14469.61 

14499.31 

101037.17 

101041.42 

101045.68 

7.1550834 

9.1559574 

9.1568296 

9.1595646 

9.1604569 

9.1613473 

16 

17 

1 8 

14378.95 

14406.84 

14435.62 

14529.01 

14558.71 

14588.42 

101049.95 
101054.23 
101058.5 1 

9.1577000 

9,1585686 

9.1594354 

9.1622361 

9.1631231 

9.1640083 

19 

20 

21 

14464.40 

14493.19 

14521.97 

14618.13 

14647.84 

14677.55 

101062.8c 

101067.10 

101071.41 

9.1603005 

9.1611639 

9.1620254 

9.1648919 

9-1657737 

9.1666538 

22 

23 

24 

14550.75 

H579.53 

14608.30 

14707.27 

14736.99 

14766.71 

101075.73 

101080.06 

101084.4c 

9.1628853 

9.1637434 

9.1645998 

9- 1675322 
9.1684089 
9.1692839 

25 

26 

27 

14637.08 

14665.85 

14694.63 

14796.44 

14826.17 

14855.90 

101088.75 

101093.11 

101097.47 

9.1654544 

9.1663074 

9.1671586 

9.1701572 

9.1710289 

9.1718989 

28 

29 

30 

14723.40 

14752.17 

14780.94 

14885.63 

14915.36 

14945.10 

101101.84 
101106.22 
ion  10.61 

9.1680081 

9.1688559 

9.1697021 

9.1727672 

9.1736338 

9.1744988 

£ 

3’ 

81  Degrees. 

§ 

• 

Sines. 

T  angents. 

|  Secants. 

4 

Züg.  6V«. 

Tang, 

60 

99026.80 

711536.97 

718529.65 

9.9957528 

10.8521975 

59 

5« 

57 

99022.75 

99018.69 

99014.62 

710038.26 

708545.73 

707059.34 

7i7°45-56 

715567.64 

714095.87 

9'99573‘>c 

9.9957172 

9.9956993 

10.85 12818 
10.8503679 
10.8494559 

5^ 

55 

54 

99010.54 

99006.45 

99002.36 

705579.05 

704104.82 

702636.62 

712630.19 

7III7O.58 

709717.00 

9.9956815 

9.0956635 

9.9956456 

10.8485457 

10.8476373 

10.8467308 

53 

52 

5i 

98998.26 

98994.15 

98990.03 

70 11 74.41 
699718.06 
698267.81 

708269.4I 

706827.77 

705392.05 

9.9956276 

9.9956095 

9-99559Ï5 

10.8458261 
10.844923  1. 
10.844022c 

50 

49 

48 

98985.90 

98981.76 

98977.62 

696823.35 

695384.73 

693951.92 

703962.20 

702538.20 
70 II  20.01 

9-9955734 

9-9955552 

9-9955370 

10.843 1227 
10.8422252 
10.8413294 

47 

46 

45, 

98973.47 

98969.31 

98965.14 

692524.89 
691 103.59 
689687.99 

699707.60 

6983OO.92 

696899.94 

9-995  5 1 S  S 
9.9955005 
9.9954822 

10.8404354 

1c.839.5431 

10.8386527 

44 

43 

42 

98960.96 

98956.77 

98952.57 

688278.07 

686873.78 

685475.08 

695504.64 
6941 14.96 
69273O.89 

9.9954639 

9-9954455 

9.9954271 

10,8377639 
10.83  68769 
i°*83599i? 

4i 

40 

39 

98948.37 

98944.16 

98939.94 

684081.96 

682694.37 

681312.27 

691352.39 
689979.42 
68861 1.95 

9-9954087 

9-9953902 

9.9953717 

10.8351081  ; 
10.8342263 
ï°.8  3  3  3462 

38 

37 

36 

98935.71 

98931.47 

98927.23 

579935.65 

678564.46 

677198.67 

687249.95 
68  5  893.3  S 
684542.22 

9-9953531 

9-9953345 

9.9953159 

y  . 

10.8324678 

10,8315911 

10.8307161 

35 

34 

33 

98922.98 

98918.72 

98914.45 

675838.26 
674483.19 
^73  1 33*4I 

68319642 

681855.97 

580520.82 

9.9952972 

9.99527S5 

9.9952597 

10.8298428 
10.828971 1 
10.828101 1 

32 

3i 

30 

989,10.17 

98905.88 

98901.58 

671788.91 
570449.66 
5691 15.62 

679190.95 

677866.32 

676546.91 

9.9952405 

9.9952221 

9.9952033 

10.8272328 

10.8203662 

10.8255012 

% 
f— •  « 

» 

r*. 

8  Degrees. 

a- 

O'; 

Sines. 

Tangents. 

Secants, 

'Log.  Sin.Tog.  Tang. 

3° 

14780.94 

14945. IC 

îoi 1 10.61 

9.1697021 

9.1744988 

3i 
3  2 
33 

14809.71 

14838.48 

14867.2^ 

14974.84 

15004.58 

15034.33 

ïoi  1 15.01 
101 1 19.42 
101 123.8/ 

9.1705465 

9.1713893 

9.1722305 

■  9.1753622 
9.1762239 
9.1770840 

34 
3  5 
36 

14896.01 

14924.77 

44953*53 

15064.08 

15093.83 

15123.58 

101128,27 
101132.71 
101 137.15 

9.1730699 

9.1739077 

9.1747439 

9.1779425 

9.1787993 

9*  1796546 

37 

38 

39 

14982.3c 
1501 1.06 
15039.81 

1 5  x53*33 
15 183,09 

15212.85 

101 141.6c 
101 146.06 
IOI  150.53 

9.17-55784 

9.17641 12 
9- 1772425 

9.1805082 

9.1813602 

9.1822106 

'  40 

41 

42 

15068.57 

15097.33 

15126.08 

15242.61 

15272.38 

15302.15 

roi  155.01 
101159.50 
101 164.0c 

9.1780721 

9.I789OOI 

9-I797265 

9.1830595 
9.18390  68 
9.1847525 

43 

44 

45 

15 154.84 
15183.59 
15212.34 

15331.92 

15361.89 

15391.47 

101168.5 1 
101173.03 
101 177.56 

9.lS055l2 

9.l8l3744 

9.l82l960 

9.1855966 

9.1864392 

9.1872802 

46 

47 

48 

15241.09 

15269.84 

15298.58 

15421.25 

I545I*°3 

15480.82 

101182.09 

IOI  186.63 
IOI  191.18 

9.l830l60 
9.1838344 
9.18465  12 

9.1881 196 

9.1889575 

9.1897939 

», 

49 

-5° 

5i 

15327.33 

15356.07 

15384.82 

155 10.61 
15  540.40 
15570.19 

IOI  195.74 
101200.3 1 
101204.89 

> 

9.1854665 

9.1862802 

9.1870923 

9.1906287 

9.1914621 

9.1922939 

52 

53 

54 

15413.56 

15442.30 

15471.04 

15599.98 

15629.78 

15659.58 

101209.48 

101214.08 

101218.69 

9.1879029 

9‘l887l20 

9.^95195 

9.193 1241 
9.1939529 
9.1947802 

5  5 
46 

57 

15499.78 

15528.51 

I5557-25 

1 5689.38 
15719.19 
1 5  749.0c 

101223.31 

101227.93 

101232.56 

9.1903254 

9.I9H299 

9.1919328 

9.1956059 

9.1964302 

9.1972530 

’58 

59 

60 

15585.98 

15614.72 

15643.45 

15778.81 

15808.62 

15838.44 

101237.2c 

101241.85 

1 11246.51 

1 

9.1927342 

M93534I 

^•1943324 

9.1980743 
9.198S941 . 
9.1997125 

8 1  Degrees. 


Sines. 

Tangents. 

Secants. 

98901.58 

6691 15.62 

676546.91 

98897.28 

98892.97 

98888.65 

667786.77 
666463.07 
665 144.4$ 

675232.68 

673923.60 

672619.65 

98884.32 

98879.9S 

98875.63 

66383 1.OC 
662522.58 
661219.1'$ 

671320.79 

670026.99 

668738.22 

98871.28 

98866.92 

98862.55 

659920.80 

658627.39 

657338.92 

667454.46 

666175.68 

664901.84 

98858.17 

98853.78 

98849.38 

656055.38 

654776.72 

653502.93 

663632.93 
662368.90 
661 109.73 

98844.98 

98840.57 

98836.15 

652233.96 
650969.8 1 
649710.43 

659855.40 

658605.87 

657361.12 

98831.72 

98827.28 

98822.83 

648455.81 

647205.91 

645960.70 

656121.13 

654885.86 

653655.28 

98818.38 

98813.92 

98809.45 

644720.17 

643484.28 

642253.01 

652429.38 
65 1208.12 
649991.48 

98H04.97 

98800.48 

(  98795*98 

641026.33 

639804.22 

638586.65 

648779.44 

64757i*95 

646369,01 

98791.48 

98786.97 

98782.45 

^37  373*59 

636165.02 

634960.92 

645170.59 

643976.66 

642787.19 

98777.92 

98773.38 

98768.83 

633761.26 

632566.01 

631375.15 

641602.16 

640421.54 

639245.32 

Z03-.  *SV«. 

9.9952033 

10.825  5012 

9.9951844 

9-995 1 65  4 
9.9951464 

10.8246378 

10.8237761 

10.8229160 

9.9951274 

9.995 1084 
9.9950893 

10.8220575 

10.8212007 

10.8203454 

9.9950702 

9-99505I0 

9.9950318 

10.8194918 

10,8186398 

10.8177894 

9.9950126 

9.9949933 

9.994974c 

10.8169405 

10.8160932 

10.8152475 

9.9949546 

9.9949352 

9-9949158 

10.8144034 

10.8135608 

10.8127198 

9.9948964 

9.9948769 

9-9948573 

10.81 18804 
10.81 10425 
10.8102061 

9.9948377 
9.9948 181 
9.9947985 

10.8093713 

10.8085379 

10.8077061 

9.9947788 

9.9947591 

9.9947393 

10.8068759 

10.8060471 

10.8052198 

9.9947195 

9.9946997 

9.9946798 

10.8043941  , 

10.8035698 

10.8027470 

9.9946599 

9.9946399 

9.9946199 

10.8019257 
10.801 1059 
10.8002875 

{ 


1 


1  Minâtes. 

9  Degrees* 

Sines. 

Tangents. j  Secants. 

,v 

Xog-,  SV». 

X0£«  ZcMzg. 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

15643.45 

15838.44 

101246.5 1 

9.1943324 

9.1997125 

15672.18 

15700.91 

1,5729.63 

1 5868.26 
15898.08 
15927.91 

1012Ç  i.  i  8 
101255.86 
101260.55 

9.1951293 

9.1959247 

9.1967186 

9*2005294 

9.-2013449 

9*2021588 

15758.36 

15787.08 

15815.81 

15957-74 

15987.57 

16017.40 

101265.25 
1012  69.96 
101274.67 

9.1975110 

9*1983019 

9.1990913 

9.2029714 

.  9.-2037825 
9,2045922 

15844.53 

15873.25 

15901.97 

16047.24 

16077.08 

16106.92 

101279.39 

101284.12 

101288.86 

9.i99'8793 

9.2006658 

9.2014509 

- - 

9.2054004 

9.2062072 

9.2070126 

15930.69 

15959.40 

15988.12 

16136.77 

16166.62 

16196.47 

101293.61 

101298,37 

101303.14 

9.2022345 

9.2030167 

9.2037974 

9.2078165 

9.2086191 

9.2094203 

13 

14 

15 

16016.83 

16045.55 

16074.26 

16226.32 

16256,17 

16286.03 

101307.92 
101312.71 
101317.5 1 

9.20457  66 
9.2053545 
9.2061309 

9.2102200 

9.2110184 

9.2118153 

1 6 

17 

18 

16102.97 

16131.67 

16160.38 

16315.89 

16345.76 

16375.63 

101322.31 

101327.12 

101331.94 

9.2069059 
9.2076795 
9.20845 16 

9.2126109 
9.213405 1 
9.2141980 

19 

20 

21 

16189.09 

16217.79 

16246.50 

16405.50 

16435.37 

16465.25 

101336.77 

101341.61 

101346.46 

9.2092224 

9.2099917 

9.2107597 

9.2149894 

9*2157795 

9.2165683 

22 

23 

24 

25 
2  6 
27 

16275.20 

16303.90 

16332.60 

16495.13 

16525.01 

16554.89 

101351.32 

101356.19 

101361.07 

9.2115263 

9.2122914 

9.2130552 

9.2173556 

9.2181417 

9.2189264 

16361.29 

16389.99 

16418.68 

16584.78 

16614.67 

16644.56 

l°i365195 

IOI37O.84 

IOI375.74 

9.2138176 

9.2145787 

9.2153384 

9.2197097 

9.2204917 

9.2212724 

28 

29 

30 

16447.38 

16476.07 

16504.76 

16674.46 

16704,36 

16734.26 

IOI38O.65 

101385.57 

101390.5c 

9.2160967 

9.2168536 

9.2176092 

9.22205  18 
9.2228298 
9.2236065 

0  # 

Si  8o  Decrees. 

£3  ° 

C  !  _ _ _ — - — — - - - — 

§  Sines. 

•  I 

T  angents. 

Secants. 

Z. 4^.  -»5V«. 

Z’Og'.  Tang 

6o|  98768-s3  < 

531375. i5< 

539245*32 

|( 

j 

I 

1 

I 

j 

j 

j 

^.9946199 

i  0.8002875 

^ç\  98764.28 
58  98759-72 
57|  98755.15 

530188.66^ 
529006.5 1 
627828.6# 

538073.47 

536905.95 

535742.76 

9.9945999 

9.9945798 

9-9945597 

10.7994706 

10.7986551 

10.7978411 

Udl  9S750.57 

55  98745-9s 
|54|  9874ï»38 

626655.14 
62548  5.88 
624320.86 

534583.86 

633429.23 

632278.84 

9.9945396 

9.9945194 

9.9944992 

10.7970286 

10.7962175 

10.7954078 

53  93736.77 

52  98 732-i6 
[51)  98727.54 

623 160.07 
6 22003.47 
62085 1.06 

53 1132.69 
629990.73 
628852.95 

9.9944789 

9.9944587 

9.9944383 

10.7945996 

IO*7937928 

10.7929874 

Ud  987^2.91 
49  98718.27 
148  98713.62 

619702.79 
618558.67 
5  7418.65 

627719.33 

626589.84 

625464.46 

9.9944180 

9*9943975 

9.9943771 

10.7921835 

10.7913809 

10.7905797 

47  98708-97 

46  98704.31 
|45|  98699.64 

616282.72 
615 150.85 
614023.03 

624343.16 

623225.94 
6  22112.75 

9.9943566 

19.9943361 

9.9943 156 

10.7897800 

10.7889816 

10.7881847 

44  98694.96 
43]  98690.27 
42  98685.57 

612899.23 

611779.43 

610663.60 

621003.59 

619898.43 

618797.25 

9.9942950 

9.9942743 

9.9942537 

10.7873891 

10.7865949 

10.7858020 

I41I  98680.86 

40  98676.15 
|39|  98671.43 

609551.74 

608443.81 

607339.79 

617700.03 

616606.74 

615517.3C 

9.9942330 

9.9942122 

9*994^914 

10.7850106 
10.7842205 
10.78343 17 

hS  98666.7c 
|37  98661.96 
I36  98657.21 

5606239.67 
5605143.43 
60405 1.03 

'614431.89 
613350.28 
6 12272.53 

9.9941706 

9.9941498 

9.9941289 

10.7826444 

10.7818583 

10.7810736 

35  98652.46 
34  98647.7c 
13 3 j  98642.9: 

5602962.47 
)  601877.72 
600796.7C 

611198.61 
>510128.50 
609062. iç 

9.9941079 

[9.994087c 

9.9940655 

10.7802903 
10.7795083 
10.778727  6 

I32I  98638. i« 
13 1  j  98633. 3< 
I30I  98628. 5< 

599719-5/ 

5598646.1/ 

5  59757^4^ 

607999.64 
^  606940.85 
.605885.8c 

9.994044Ç 

I9.994023* 

I9.994002' 

10.7779482 

5 10.7771702 
?  10.7763935 

{Minutes.  | 

9  Degrees. 

Sines. 

!  Tangents. 

Secants. 

X<?£,  Sin. 

Xog’.  Tang, 

16504.76 

16734.26 

101 390.50 

9.2176092 

9.2236065 

31 

32 

33 

34 

35 

36 

:  16533.45 
:  16562.14 
16590.82 

16764.16 

16794.07 

16823.98 

101395.44 

101400.39 

101405.35 

9.2183635 

9.2191164 

9.2198680 

9.22438 19 
9.2251561 
9.2259289 

16619.51 

16648.19 

16676.87 

16853.89 

16883.81 

16913.73 

101410.32 

101415.30 

101420.29 

9.2206182 
9.2213671 
9.2221 147 

9.2267004 

9.2274706 

9.2282395 

37 

38 

39 

16705.35 

16734.23 

16762.91 

16943.65 
16973.58 
17003.5  1 

101425.29 
10 1430.2.9 

101435.30 

9.2228609 

9.2236059 

9.2243495 

9.2290071 

9.2297735 

9.2305386 

40 

41 

42 

:  56791.59 
16820.26 
1  16848.94 

17033.44 

17063.37 

17093.31 

101440.32 

101445.35 

101450.39 

9.2250918 

9.2250328 

9^265725 

9.23  13024 
9.2320650 
9.2328262 

43' 

44 

45 

i  16877.61 
|  I6906.28 
Î6934.95 

17123.25 

17153-19 

17183.14 

101455.44 

101460.50 

101465.57 

9.2273 1 10 
9.2280481 
9.2287839 

9.2335863 
9.2343451 
9.235 1026 

46 

47 

48 

16963.62 
;  16992.28 
17020.95 

,17213.09 

17243.04 

17273.0c 

101470.64 

101475.72 

101480.81 

9.2295185 

9.2302518 

9.2309838 

9.2358589 

9.2366139 

9.2373678 

49 

5° 

17049.61 

17078.28 

17106.94 

17302.96 

17332.92 

17362.88 

101485.91 

101491.02 

101496.14 

9.2317145 

9.2324440 

9*2331722 

9.2381203 

9.2388717 

9.2396218 

52 

53 

54 

17135.60 

17164.25 

17192.91 

17392.85 

17422.82 

17452.79 

101501.27 

101506.41 

101511.56 

9.2338992 

9.2346249 

9.2353494 

9.2403708 
9.241 11  85 
9.2418650 

55 

56 

57 

17221.56 

17250.22 

17278.87 

17482.77 

17512.75 

17542.73 

101516.72 

101521.89 

101527.07 

9.2360726 

9.2367946 

9.2375153 

9.2426103 

9.2433  543 
9.2440972 

58 

“>9 

60 

17307.52 

17336.17 

17364.82 

17572.72 

17602.71 

17632.7c 

101532.26 

101537.46 

101542.67 

9.2382349 

9.2389532 

9.2396702 

9.2448389 

9.2455794 

9.2463 188 

_  - 

f U. 1  nf  '  . . .  . .  ,-ll)  '  ,  ' 


'Minutes  I  °  I  O'00  N  I  'O 
IVlinULCS.  I  <y\  \  N  (N  (N  I  04  <*  <N 


(■ 


A 


23 

22 

21 


20 

19 

18 

17 
1 6 
15 

14 

13 

12 

II 

10 

9 

8 

7 

.6 

5 

4 

3 

2 

I 

O 


80  Degrees. 


Sines. 

Tangents. 

Secants. 

Xcg.  iSV’/z.  j 

Tang* 

98628.56 

597576.44 

605885.80 

9.9940027 

10.7763935 

98623.75 

98618.94 

98614.12 

596510.45 

595448.15 

594389.52 

604834.45 

603786.80 

602742.82 

9.9939^15 

9.9939603 

9.9939391 

10.7756181 
10.7748439 
10.77407 1 1 

98609.29 

93604.45 

98599.60 

593334-55 

592283.22 

591235.50 

601702.50 

600665.81 

599632.74 

9-9939I7S 

9.9938965 

9.9938752 

10.7732996 

10.7725294 

10.7717605 

98594.74 

98589.88 

98585.01 

590191.38 
589I5O.84 
588l  I3.86 

598603.26 

597577*37 

596555.04 

9.9938538 

9.9938324 

9.9938109 

10.7709929 

10.7702265 

10.7694614 

98580.13 

98575.24 

98570.34 

58708O.42 
58605O.5  I 
585O24.IO 

595536.25 

594520.98 

593509.22 

9.9937894 

9.9937679 

9.9937463 

10.7686976 

10*7679350 

10.7671738 

98565.44 

98560.53 

98555.61 

584OOI.I7 

582981.72 

581965.72 

'592';  00.95 
591496,14 
590494.79 

9.9937247 

9.9937030 

9.99368i3 

10.7664137 

10.7656549 

10.7648974 

98550.68 

98545.74 

98540.79 

580953.15 

579944.00 

578938.25 

589496.88 
588502.38 
5875  I  1.28 

9.9936596 

9.9936378 

9.9936160 

10.764141 1 
10.763386  1 
10.7626322 

98535.83 

98530.87 

98525.90 

577935.88 

576936.88 

575941.22 

586523.56 

585539.20 

584558.20 

9-9935942 

9.9935723 

9.9935504 

10.7618797 
10.761 1283 
10.7603782 

98520.92 

98515.93 

98510.93 

574948.89 
573959.88 
572974.1 6 

583580.53 

582606.I7 

581635.IO 

9.9935285 

9.993506^ 

9.9934844 

10.7596292 

10.7588815 

10.7581350 

98505.92 

98500.91 

98495.89 

571991.73 

571012.56 

57OO36.63 

580667*32 

579702.80 

■>78741-53 

9.9934624 

9.9934403 

9.9934i8i 

10.7573897 

10.7566457 

10.7559028 

98490.86 

98485.82 

98480.77 

569O63.94 

568O94.46 

567128.18 

577783.50 

576828.67 

575877.05 

9-9933959 
9*99  33737 
9-99335 1 5 

10.755 1 6 1 1 
10.7544206 
10.7536812 

i 


£ 

►-i# 

r— 

to  Degrees. 

rt 

(1) 

m 

• 

>  Sines. 

Tangents. 

Secants. 

Xog-.  iV«. 

0 

17364.82 

17632.7c 

101542.67 

9.2396702 

9.2463188 

1 

2 

3 

17393.46 
17422.1 1 
i745°*75 

17662.69 

17692.69 

17722.69 

101547.88 
1015  5  3.  ro 
101558.33 

9.2403861 

9.2411007 

9.2418141 

9.24705  69 
9.2477939 
9.2485297 

4 

5 

6 

17479-39 

17508.03 

17536.67 

.  . 

17752.69 

17782.7c 

17812.71 

101563.57 
101568.82 
101574  08 

9.2425264 

9.2432374 

9.2439472 

9.2492643 

9.2499978 

9.2507301 

7 

8 

17565.31 

17593-9S 

17622.58 

17842.72 

17872.74 

17902.76 

101579.35 

101584.63 

101589.92 

9.2446558 

9.2453632 

9.2460695 

9.25 14612 
9.2521912 
9.252920  0 

10 

1 1 

12 

1765  1.21 
17679.84 
17708.47 

17932.78 

17962.81 

17992.84 

101595.21 

101600.51 

101605.82 

9.2467746 

9.2474784 

9.2481811 

9.2536477 

9.2543743 

9.2550997 

13 

14 

15 

17737.10 

17765.73 

17794.35 

18022.87 

18052.91 

18082.95 

101611.14 

101616.47 

101621.81 

9.2488827 

9.2495830 

9.2502822 

9.2558240 

9.2565472 

9.2572692 

16 

17 

18 

17822.98 

17851.6c 

17880.22 

181 12.99 
18143.03 
18173.08 

101627.16 

101632.52 

101637.89 

9.2509803 
9.25 16772 
9.2523729 

9.2579901 

9.2587099 

9.2594285 

19 

20 

21 

17908.84 

17937.46 

17966.07 

18203.13 

18233.18 

18263.24 

101643.27 

101648.66 

101654.06 

9.2530675 

9.2537609 

9.2544532 

9.2601461 

9.2608625 

9.2615779 

22 

23 

24 

17994.69 
18023.3C 
1805  I.9Ï 

18293.30 

18323.36 

18353.43 

101659.46 

101664.87 

101670.29 

9.2551444 

9.2558344 

9.2565233 

9.2622921 

9.2630053 

9.2637173 

25 

26 
27 

18080.52 
j  18109.13 
j  18137.74 

18383.5c 

18413.57 

18443.65 

101675.72 

101681.16 

101686.61 

9.257211 0 
9.2578977 
9.2585832 

9.2644283 
9.265 1382 
9.2658470 

2f 

2  9 

hc 

18166.35 

18194.95 

18223.55 

18473.73 
18503.8 1 

1  i^533-9c 

101692.07 

101697.54 

)|ioi703.o'2 

9-2592676 

9.2599509 

9.260633c 

!  9.2665547 
J  9.2672613 
j  9.2 679669 

£ 

i-*  * 
» 

c  . 

rr 

CD 

t/5 

• 

6o 

59 

5* 

57 

56 

55 

54 

53 

52 

5i 

79  Degree?. 

Sines. 

Tangents. 

Secants. 

Log .  Sin .  | 

98480.77 

567128.18 

575877-05 

9-993  3  $ 1  $ 

10.7536812 

98475.71 

98470.65 

98465.58 

566165.C9 

565205.16 

564248.38 

574928.61 

573983.33 

573041.21 

9.9933292 

9.9933068 

9.9932845 

10.7529431 

10.7522061 

10.7514703 

98460.50 

98455.41 

98450.31 

563294.74 

562344.21 

561396.80 

572102.23 
571 166.36 
570233.60 

9.9932621 

9-9932396 

9.9932171 

IO-7  5°73  5  7 
10.7500022 
10.7492699 

98445.21 

98440.10 

98434.98 

560452.47 

559511.21 

558573.02 

569303.93 

568377.34 

567453.80 

9.9931946 
9.993172  c 
9.9931494 

10.7485388 

10.7478088 

10.7470800 

50 

49 

48 

47 

46 

45 

93429.85 

98424.71 

98419.56 

557637.86 

556705.74 

555776.63 

566533.31 

565615.84 

564701.40 

9.9931268 

9.9931041 

9.9930814 

10.7463523 

10.7456257 

10.7449003 

98414.40 

98409.24 

93404.07 

554850.52 

553927.40 

553007.24 

563789.95 

562881.48 

561975.99 

9.9930587 

9.9930359 
9.993013 1 

10.7441760 

10.7434528 

10.7427308 

44 

43 

42 

98398.89 
98393.70 
98388.5  0 

552090.05 

55H75.79 

550264.46 

561073.45 

560173.86 

559277.19 

9.9929902 

9.9929673 

9.9929444 

10.7420099 
10.741 290 1 
10.7405715 

41 

40 

39 

98383.29 

98378.08 

98372.86 

549356.04 

548450.52 

547547-88 

558383.43 

557492.58 

556604.60 

9.9929214 
9.9928984 
9  9928753 

10.7398539 

IO-7  3  9 1 3  7  5 
10.7384221 

38 

37 

36 

98367.63 

98362.39 

98357.14 

546648.12 

545751.21 

J544857.15 

555719-5° 

554837.26 

553957.86 

9.9928522 

9.9928291 

9.9928059 

10.7377079 

10.7369947 

10.7362828 

35 

34 

33 

98351.89 

98346.63 

98341.36 

543965.92 

543077.5e 

542191.88 

553081,29 

552207.54 

5  5 1 3  3  6.5  9 

9.9927827 

9.9927595 

9.9927362 

10.7355717 

10.7348618 

10.734153° 

32 

3 1 
3C 

98336.08 

98330.75 

98325.45 

541309.06 

540429.01 

>539551.72 

550468.43 
549603.05 

548740.43 

9.9927129 

9.9926895 

9.9926661 

10.7334453 

10.7327387 
10.732033 1 

F  2 

k 

• 

’  3 
fZ 

10  Degrees. 

a> 

.in 

Sines. 

. 

T  angents. 

Secants. 

Logo  Sin » 

3o 

J  18223.55 

18533.9c 

101703.02 

9.260633c 

9.2679669 

3 1 

18252.15 

18563.99 

101708.51 

9.2613141 

9.2686714 

32 

18280.75 

18594.08 

101714  01 

9.2619941 

9.269374  9 

33 

18309.35 

18624.18 

101719.52 

9.26267*29 

9.2700772 

34 

18337.95 

18654.28 

101725.04 

9.2633507 

9.27077  86 

35 

j  1836654 

18684.38 

101730.56 

9.2640274 

9.2714788 

36 

18395.13 

18714.49 

101736.09 

9.264703c 

9.2721780 

37 

18423.73 

18744.60 

101741.63 

9.2653775 

9.2728762 

3« 

18452.32 

18774.71 

101747.18 

9.2660509 

9.2735733 

39 

18480.91 

18804.83 

101752.74 

9.2667232 

9.2742694 

40 

18509,49 

18834.95 

101758.31 

9  2673945 

9-2749644 

41 

18538.08 

18865.07 

101763.89 

9.2680647 

9.2756584 

I42 

18566  66 

18895.20 

101769.48 

9.2687338 

9.2763514 

* 

43 

18595.24 

18925.33 

101775.08 

9.2694019 

9.2770434 

44 

l8623.82 

18955.46 

101780.69 

9.2700 689 

9.2777343 

45 

18652.4O 

18985.59 

101786.31 

9- 2707348 

9.2784242 

46 

18680.98 

19015.73 

101791.94 

9.2713997 

9.2791131 

47 

187O9.56 

19045.87 

101797.58 

9.2720635 

9.2798009 

48 

18738.I3 

19076.02 

101803.22 

9.2727263 

9.2804878 

49 

18766.7O 

19106.17 

101808.87 

9.273388c 

9.2811736 

5° 

X8795.27 

19136.32 

101814.53 

9.2740487 

9.2818585 

5> 

18823.84 

19166.48 

101820.20 

9.2747083 

9.2825423 

52j 

18852*41 

19196.64 

101825.88 

9  2753669 

9.283225  1 

53 

1888C.98 

19226.80 

101831.57 

9.2760245 

9.2839070 

54 

189O9. 54J 

19256.96 

101837.27 

9.2766811 

9.2845878 

55 

18938.1 1! 

19287.13 

101842.98 

9.2773366 

9.2852677 

56 

18966.67^ 

193 17* 3° 

101 848.7c 

9.2779911 

9.2859466 

57 

18995.23) 

19347*48 

101854.43 

9.2786445 

9.2866245 

5« 

19023. 79I 

19377.66 

101860.17 

9.2792970 

9.2873014 

59 

19052.34 

19407.84 

101865.92 

• 

9.2799484 

9.2879773 

60 

1 9080.901 

19438.03 

101871.68 

9.2805988 

9.2886523 
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g 

►—* 

3 

c 

79  Degrees. 

rt 

O 

C/5 

• 

|  Sines. 

Tangents. 

J  Secants. 

Log*  Sin. 

Tang, 

3c 

98325-4? 

539551-72 

j548740-43 

9.9926661 

IO.7320331 

29 

98320.18 

538677.18 

547880.55 

9.9926427 

IO.7313286 

28 

98314.87 

537805.38 

K47O23.42 

9.9926192 

10.730625  I 

27 

98309-55 

536936.3c 

546169.OI 

9.9925957 

10.7299228 

26 

98304.22 

536069.93 

545317-31 

9.9925722 

10.7292214 

25 

98298.88 

535206.26 

544468.31 

9.9925486 

10.7285212 

24 

98293.53 

534345.27 

543621.99 

9.9925250 

10.7278220 

23 

98288.17 

533486.96 

à 

I542778.35 

9.9925013 

10.7271238 

22 

98282.81 

532631.31 

541937-37 

9.9924776 

10.7264267 

21 

.  98277.44 

531778.30 

541099.03 

9.9924539 

10.7257306 

20 

98272.06 

530927.93 

540263.33 

9.9924301 

10.7250356 

v*9 

98266.67 

530080.18 

539430.2  6 

9*9924063 

10.7243416 

18 

98261.27 

529235.05 

538599.79 

9.9923824 

10.7236486 

17 

98255*87 

528392.5 1 

537771.92 

9,9923585 

10,7229566 

16 

98250.46 

5275$2.55 

536946-64 

9.9923346 

10.7222657 

I5 

98245.04 

526715.17 

536123.93 

9.9923  IOÔ 

10.7215758 

14 

98239.61 

525880.35 

535303-79 

9.9922866 

10.7208869 

13 

98234.17 

525048.09 

534486.20 

9.9922626 

10.7201991 

12 

98228.72 

5242x8.36 

533671.14 

9.9922385 

10.7195 122 

1 1 

98223.27! 

523391.16 

532858.61 

9.9922144 

10.7188264 

Ï0 

98217. 8i| 

522566.47 

532048.60 

9.9921902 

10.718141 5 

9 

98212.341 

521744.28 

531241.09 

9.9921660 

io-7 1 7457  7 

8 

98206.86j520924.59 

530436.08 

9.992l4l8 

10.7167749 

7 

98201.37!$  20107.38 

529633.54 

9-992II75 

10.7160930 

6 

98195.87  519292.64 

528833.47 

9.9920932 

10.7154122 

5 

98190.36I 

5 18480.35 

528035.87 

9.9920689 

10.7147323 

4 

98184.85I 

517670.51 

527240.70 

9.9920445 

10.7140534 

3 

98179.33 

5 16863. 11 

526447.98 

9.9920201 

10.7133755 

2 

98173.80* 

516058.13 

525657.68 

9,9919956 

10.7126986 

1 

98168.26 

5 15255.57 

524869.79 

9.99197H 

10.7120227 

0 

98162.71! 

514455-40 

524084.3 1 

9.9919466 

10.71 13477 

»  Minutes. 

1 1  Degrees. 

Sines. 

Tangents. 

Secants. 

Log.  Sm.'Log.  Tang . 

0 

1 

2 

3 

19080.90 

19438.03 

101871.68 

9.2,805988)  9.2886523 

19109.45 

19138.00 

19166*55 

19468.22 

19498.41 

19528.61 

101877.44 

101883.21 

101888.99 

9.2812483 

9.2818967 

9.2825441 

9.2893263 

9.2899993 

9.2906713 

4 

5 

6 

19195.10 

19223.65 

19252.20 

19558.81 

19589.01 

19619.22 

101894.78 

101900.58 

101906.39 

9.2831905 

9.2838359 

9.2844803 

9.2913424 
9.292012 6 
9.2926817 

? 

8 

9 

19280.74 

19309.28 

19337.82 

19649.43 

19679.64 

19709.86 

101912.21 

101918.04 

101923.88 

9.2851237 

9.2857661 

9.2864076 

9.2933500 

9.2940172 

9.2946836 

I  o 

I I 

12 

19366.36 

19394.90 

19423.44 

19740.08 

19770.30 

19800.53 

101929.73 

IOI931-59 

101941.46 

9.2870480 

9.2876875 

9.2883260 

9.2953489 

9.2960134 

9.2966769 

13 

14 
M 

16 

17 

18 

19451.97 

19480.50 

19509.03 

19830.76 

19861.00 

19891.24 

101947.34 

101953.23 

101959.12 

9.2889636 

9.2896001 

9.2902357 

9,2973395 
9.298001 1 
9.2986618 

19537.56 

19566.09 

19594.61 

19921.48 

19951.72 

19981.97 

101965.02 

101970.93 

101976.85 

9.2908704 

9.2915040 

9.2921367 

9.2993216 

9.2999804 

9.3006383 

19 

20 

21 

19623.14 

19651,66 

19680.18 

20012.22 

20042.48 

20072.74 

101982.78 

101988.72 

101994.67 

9.2927685 
9.2933993 
9  2940291 

9.3012954 

9.3019514 

9.3026066 

22 

23 

24 

25 

26 
27 

19708.70 

19737.22 

19765.73 

201 03. 00  102000.63 
20 1 3  3. 27^1 02006.60 
20163. 54-102012.58 

9.2946580 

9.2952859 

9.2959129 

9.3032609 

9.3039143 

9.3045667 

*9794°25 
19822.7  6 
19851.27 

20193. 8i|io20i8.57 
20224.09  102024.57 
20254.37j102030.58 

9.2965390 

9.2971641 

9.2977S83 

9.3052183 

9.3058689 

9.3065187 

28 

29 

30 

19879.78 
19908.29 

19936.79 

20284.65-j1p2036.60 
203 14.94 102042.63 
20345.23402048.67 

9.2984116 

9.2990339 

9.2996553 

9.3071675 

9.3078155 

9.3084626 

1  Minutes. 

78  Degrees. 

Sines. 

Tangents. 

Secants. 

6 

. 

Log,  Sin.^Log,  Tang. 

60 

98162.71 

514455.40 

524084.31 

9.99194  66 

10.7113477 

59 

53 

57 

98157.16 

98151.6c 

98146.03 

513657.63 
512862.24 
5 12069.21 

523301.21 
522520.5c 
521742.1 6 

9.9919220 

9.9918974 

9.9918727 

10.7106737 

10.7100007 

10.7093287 

5* 

55 

54 

98140.45 

98134.86 

98129.26 

511278.55 

510490.24 

509704.26 

520966.18 

520192.54 

519421.25 

9.9918480 

9.9918233 

9.9917986 

10.7086576 

10.7079874 

10.7073183 

53 

52 

5i 

98123.66 

98118.05 

98112.43 

508920.61 

508139.28 

507360.25 

518652.28 

517885.63 

517121.2b 

9.9917737 

9.9917489 

9.9917240 

10.7066500 

10.705982S 

10.7053164 

5° 

49 

48 

93106.80 

98101.16 

98095.51 

506583.52 

505809.07 

505036.9c 

516359.24 

515599.48 

514841.99 

9.9916991 

9.9916741 

9.9916492 

10.7046511 

10.7039866 

10.7033231 

47 

46 

45 

98089.86 

98084.20 

98078.53 

504267.0c 

503499.35 

502733.95 

514086.77 

513333.81 

512583.09 

9.9916241 

9.991599^ 

9.0915739 

10.7026605 

10.7019989 

10.7013383. 

44 

43 

42 

4i 

40 

39 

38 

37 

36 

35 

34 

33 

98072  85 
98067.16 
98061.46 

501970.78 
501209.84 
50045  1.1 1 

51 1834.61 
511088.35 
510344.31 

9.9915488 

9-9915236 

9.9914984 

10.7006784 

10.7000196 

10.6993617 

98055.76 

98050.05 

98044.33 

499694.59 

498940.27 

498188.13 

509602.48 

508862.84 

508125.39 

9*99 1 473 1 
9.9914478 

9*9914225 

10.6987046 

10.6980486 

10.69739341 

98038.60 

98032.86 

98027.11 

497438.17 

496690.37 

495944*74 

507390.12 

506657.01 

505926.06 

9.991397 
9*99i  3717 
9.9913462 

10.6967391 
10.6960857 
10.6954333 ' 

98021.36 

98015.60 

98009.83 

495201.25 

494459.9c 

493720.6 

505197.26 

504470.6c 

503746.07 

9.9913207 

9.9912952 

9.9912696 

10.6947817 ; 
10.694131 1  • 
10.6934813 

32 

3] 

3C 

98004.05 

97998.26 

979924,7 

49298  3.5  S 
I.92248.59 
491515.70 

503023.67 

502303.37 

[501585.1- 

9.99*2440 

9.9912184 

9.99*1927 

10.6928325 

10.6921845 

10.6915974 

£ 

• 

3 

c 

1 1  Degrees. 

rt 

o> 

C/1 

• 

Sines.  | 

Tangents.  | 

Secants. 

X0£.  6W 

3O 

19936.79 

20345. 23] 

102048.67 

9.2996553 

9.3084626 

3  1 

32 

33 

19965.30 
19993.80 

20022.30 

20375.52! 

20405.82! 

20436.12 

102054.71 

102060.76 

102066.82 

9.3OO2758 
9.3008953 
9.3O15  140 

9.3091088 

9.3097541 

9.3103985 

34 

35 

36 

20050.80 

20079.30 

20107.79 

20466.43 

20496.74 

20527.05 

102072.89 

102078.97 

102085.06 

• 

9.3021317 

9.3027485 

9.3033644 

9.3110421 
9.3116848 
9.312326  6 

37 

33 

39 

20136.29 

20164.78 

20193.27 

20557.37 

20587.69 

20618.01 

102091.16 

102097.27 

102103.39 

9.3039794 

9.3045934 

9.3052066 

9.3129675 

9.3136076 

9.3142468 

40 
'  4i 
42 

20221.7  6 
20250.24 
20278.73 

20648.34 

20678.67 

20709.00 

102109.52 
1021 15.66 
102121.8  1 

9.3058189 

9.3064303 

9.3070407 

9.3148851 

9*3155226 

9.3161592 

'43 

44 

45 

20307.21 

20335.69 

20364.17 

20739.34 

20769.68 

20800.03 

102127.97 

IO2134.I4 

IO214O.32 

9.307^503 

9.308259O 

9.3088668 

9.3167950 

9- 3^4299 
9.3 180640 

46 

47 
4  8 

20392.65 

20421.13 

20449.61 

20830.38 

20860.73 

20891.09 

102146.5c 

IO2152.69 

IO2158.89 

9.3094737 
9.3  IOO798 
9.3IO6849 

9.3186972 

9.3193295 

9.3199611 

49 

50 

51 

20478.08 

20506.55 

20535.02 

20921.45 
2095 1.8 1 
20982.18 

IO2165.IO 

IO2171.32 

102177.55 

9.3II2892 

9.3118926 

9.3124951 

9.3205918 

9.3212216 

9.3218506 

52 

53 

54 

20563.49 

20591.95 

20620.42 

21012.55 
21042.93 
21073.3  1 

IO2183.79 

IO219O.O4 

IO2196.3O 

9.3130968 

9.3H2975 

9.3224788 
9.3231061 
9. 3237327 

55 

56 

57 

20648.88 

20677.34 

20705.80 

21 IO3.69 
2H34.O7 
21 164.46 

102202.57 

IO2208.85 

IO2215.14 

9.3148965 

9-3Ï54947 

9.3160921 

9.3243584 

9.3249832 

9.3256073 

5'° 

.  ^9 

60 

20,734.2  6 
20762.73 
20791.17 

21  194.85 
21225.26 
21255.65 

102221.44 

IO2227.75 

IO2234.O7 

9.3166885 

9  •3172841 

9.3178789 

9.3262305 

9.3268529 

9.327474^ 

2 
>-*  • 

3 

C 

rt 

O 

CO 

• 

3° 

78  Degrees. 

Sines. 

Tangents. 

Secants. 

Log,  Sin.^Tang,  Log. 

97992.47 

491515.7° 

501585.17 

9.9911927 

10.6915373 

29 

28 

27 

97986.67 

97980.86 

97975-04 

490784.91 

490056.20 

489329.56 

500869.07 

500155.05 

499443.11 

9.9911670 

9.9911412 

9.9911154 

10.6908912 

10.6902459 

10.6896015 

26 

25 

24 

97969.21 
9796 3*37 
97957-52 

488624.99 

487880.48 

487162.01 

498733-23 

498025.41 

497319.64 

9.9910896 

9.9910637 

9.99x0378 

10.6889579 

10.6883152 

10.6876734 

23 

22 

21 

97951.67 

97945.81 

97939.94 

486443.59 

485727.19 

485012.82 

496615.91 

495914.21 

495214-53 

9.99101 19 
9.9909859 
9.9909598 

10.6870325 

10,6863924 

10.6857532 

20 

19 

18 

97934.06 

97928.17 

97922.28 

484300.45 

483590.10 

482881.74 

494516.87 

493821.20 

493127.54 

9.9909338 

9.9909077 

9.9908815 

10.685 1  149 

10.6844774 

10.6838408 

Ï7 

16 

97916.38 

97910.47 

97904.55 

482175.36 

481470.96 

480768.54 

492435.86 

491746.16 

491058.44 

9.9908553 

9.9908291 

9.9908029 

10.6832050 

10.6825701 

10.6819360 

14 

Î3 

12 

97898.62 

97892.68 

97886.74 

480068.08 

479369-57 

478673.00 

490372.67 

489688.86 

489007.00 

9-9907766 

9.9907502 

9-99°7239 

ic.6813028 

10.6806705 

10.6800389 

1 1 

10 

9 

97880.79 

97874.83 

97868.86 

477978.37 

477285.67 

476594.9° 

488327.07 

487649.07 

486972.99 

9.9906974 

9.9906710 

9.990644^ 

10.6794082 

10.6787784 

10.6781494 

8 

7 

6 

97862.88 

97856.89 

97850.90 

475906.03 

475  21 9-07 
474534.01 

486298.83 

485626.57 

484956.21 

9.9906180 

9.9905914 

9.9905648 

10.6775212 

10.6768939 

10.6762673 

5 

4 

3 

97844.90 

97838.89 

97832.87 

473850.83 

473169.54 

472490.12 

484287.74 

483621.14 

182956.43 

9-9905382 

9.9905115 

9.9904848 

ic.6756416 

10.6750168 

10.6743927 

2 

1 

0 

97826.84 

97820.80 

97814.76 

471812.56 

471136.86 

470463.01 

482293.57 

481632.58 
480973.43 

9.990458c 

9.9904312 

9.990404^ 

10.6737695 

10.6731471 

10.6725255 

G  ' 

£ 

>-*• 

t3 

c 

12  Deg 

rees. 

c-r 

CD 

ko 

• 

Sines. 

Tangents. 

Secants. 

Tang, 

o 

20791.17 

21255.65 

102234.07 

9.3x78789 

9.3274745 

1 

2 

3 

208 19.62 
20S48.07 
20876.52 

21286.06 

21316.47 

21346.38 

102240.40 

102246.73 

102253.07 

9.3184728 

9.3190659 

9.3196581 

9.3280953 

9.3287153 

9.3293345 

4 

5 

6 

20904.97 

20^33.41 

20961.86 

21377.3° 

21407.72 

21438.14 

102259.42 

102265.-78 

102272.15 

9.3202495 

9.3208400 

9.3214297 

9.3299528 

9.3305704 

9.3311872 

7 

8 

9 

20990.30 

21018.74 

21047.18 

21468.57 

21499.00 

21529.44 

102278.53 
102284.92 
10229 1.32 

9.3220186 
9.3226066 
9-3  23 1 93  8 

9.3318031 

9.3324183 

9.3330327 

1C 

1 1 

12 

21075.61 

21104.05 

21132.48 

21559.88 

21590.32 

21620.77 

102297.73 

102304,15 

102310.58 

9.3237802 

9.3243657 

9.3.249505 

9.3336463 

9.3342591 

9-334^711 

13 

14 

15 

21160.91 

21189.34 

21217.77 

2165 1.22 
21681.67 
21712.13 

102317.02 

102323.47 

102329.93 

9-3255344 

9.3261174 

9.3266997 

9.3354823 

9.3360927 

9.3367024 

1 6 

17 

18 

21246.19 

21274.62 

21303.04 

21742.59 

21773.06 

21803.53 

102336.40 

102342.88 

102349.37 

9.327281 1 
9.3278617 
9.3284416 

9.33731 13 
9.3379194 
9.3385267 

19 

20 

21 

2133  V46 

21359.88 

21388.29 

21834.00 

21864.48 

21894.96 

102355.87 

102362.33 

102368,90 

9.3290206 

9.3295988 

9.3301761 

9-339I333 
9-3  3  973  9 1 
9.3403441 

22 

23 

24 

21416.71 

21445.12 

21473-53 

21925.44 

21955.93 

21986.42 

102375.43 

102381.96 

102388.50 

9.3307527 

9.3313285 

9.3319035 

9.3409484 
9.3415519  ■ 
9.3421546, 

25 

26 

27 

21501.94 

21530.35 

21558.76 

22016.92 
22047.42 

22077.93 

102395.05 

102401.61 

102408.18 

9-3324777 

9.3330511 

9.3336237 

9.3427566 

9.3433578 

9-3439583 

28 

29 

30 

21587.16 

21-615.56 

21643.96 

22108.44 

2213.3.95 

22169.47 

102414,7  6 
102421.35 
102427.95 

9-334195  5 

9-3347  <56-; 

9-3353368 

9.344558c 

9,3451570 

9-3457552 

[Minutes. 

77  Degrees. 

Sines. 

Tangents. 

Secants. 

Zi9£.  *sv«. 

Ztfg.  Tang. 

60 

97814.76 

470463.01 

480973.43 

9.9904044 

10.6725255 

*)9 

& 

57 

56 

55 

54 

97808.71 

97802.65 

97796.58 

469791.00 

469120.83 

468452.48 

480316.13 

479660.66 

479007.02 

99903775 

9.9903506 

9.9903237 

10.6719047 

10.6712847 

10.6706655 

97790.5e 

97784.41 

97778.32 

467785.95 

467121.24 

466458.32 

478355.20 

477705.19 

477056.99 

9.9902967 

9.9902697 

9.9902426 

10.6700472 

10.6694296 

10..6688128 

53 

52 

5i 

97772.22 

97766.11 

97759.99 

465797.21 
465 137.88 
464480.34 

476410.58 

475765.9*5 

475123.12 

9.9902155 

9.9901883 

9.9901612 

10.668 1969 
10.66758 17 
10.6669673 

1° 

49 

48 

47 

46 

45 

97753-86 

97747-73 

97741-59 

463824.57 
463 170.56 
462518.32 

474482.06 

473842.77 

473205.23 

9.9901339 

9.9901067 

9.9900794 

10.6663537 
10.6657409 
10.665 1289 

97735*44 
97729.28 
97723.1 1 

461867.83 

461219.08 

460572.07 

472569.45 
471935-42 
471303. 13 

9,9900521 

9,9900247 

9.9899973 

10.6645 177 
10.6639073 
10*6632976 

44 

43 

42 

41 

40 

39 

97716.93 

97710.75 

97704.56 

4^9926.80 

459283.25 

458641.41 

470672.56 

470043.72 

469416.60 

9.9899698 

9.9899423 

9.9899148 

10.6626887 

10.6620806 

10.6614733 

97698,36 

97692.15 

97685.93 

458001.29 

457362.87 

456726.14 

468791.19 

468167.48 

467545.48 

9.9898873 

9.9898597 

9.9898320 

10,6608667 

10.6602609 

10.6596559 

38 

37 

36 

35 

34 

33 

97679.70 

97673.47 

97667.23 

456091.1 1 

455457-7^ 

454826.08 

466925.16 

466306.52 

465689.56 

9,9898043 

9.9897766 

9.9897489 

10.6590516 

10.6584481 

10.6578454 

97660.98 

97654.72 

97648.45 

454196.08 

453567-73 

452941.05 

465074.27 

464460.64 

463848.67 

9.9897211 

9.9896932 

9.9896654 

10.6572434 

10.6566422 

10.6560417 

32 

3i 

30 

97642.17 

97635-89 

97629.60 

452316.01 

451692,61 

451070,85 

463238.35 

462629.67 

462022.63 

9.9896374 

9.9896095 

9.9895X15 

10.6554420 

10.6548430 

10.6542448 

G  2 

£ 

!-*• 

3 

c 

12  Degrees. 

ft 

o> 

c/} 

• 

Sines. 

Tangents. | 

Secants. 

Xpg.  Sin,  Log*  Tang . 

30 

21643.96 

22169.47 

102427.95 

9-33S3368 

9*34$75$2 

31 

21672.36 

22199.99 

102434.56 

9.3359062 

9.3463527 

32 

21700.76 

22230.51 

102441.18 

9.3364749 

9.3469494 

33 

21729.1*5 

22261.04 

102447.81 

9.3370428 

9*3475454 

34 

21757*54 

22291.57 

102454.45 

9.3376099 

9.3481407 

35 

21785.93 

22322.11 

102461.10 

9.3381762 

9.3487352 

3^ 

21814.32 

22352.65 

102467.76 

9.3387418 

9.3493290 

37 

21842.71 

22383.19 

102474.43 

9.3393065 

9.3499220 

38 

21871.1c 

22413.74 

102481.11 

9.3398706 

9.3505143 

39 

21899.48 

22444.29 

102487.80 

9.3404338 

9.3511059 

4c 

21927.86 

22474.85 

102494.49 

9.3409963 

9.3516968 

4i 

21956.24 

22505.41 

102501.19 

9.3415580 

9.3522  869 

42 

21984.62 

22535.97 

102507.90 

9.3421 190 

9.3528763 

43 

22013.0c 

22566.54 

102514.62 

9.3426792 

9.353465O 

44 

22041.37 

22597.11 

102521.35 

9.3432386 

9.3540530 

45 

22069.74 

22627.69 

102528.09 

9*3437973 

9.35464O2 

46 

22098.11 

22658.27 

102534.84 

9*3443  5  5  2 

9.3552267 

47 

22126.48 

22688.85 

102541.60 

9.3449124 

9.3558126 

48 

22154.8*5 

22719.44 

102548.37 

< 

9.3454688 

9.3563977 

49 

22183.21 

22750.03 

102555. Î5 

9.3460245 

9.3569821 

5° 

22211.58 

22780.63 

102561.94 

9.3465794 

9*3575^58 

5i 

22239.94 

22811.23 

102568.74 

9.3471336 

9.3581487 

5  ' 

22268.3c 

22841.83 

102575.55 

9.3476870 

9.3587310 

53 

22296.66 

22872.44 

102582.37 

9.3482397 

9.3593126 

54 

22325.01 

22903.05 

102589.20 

9-34379I7 

9*3598935 

55 

22353.37 

22933.67 

102596.04 

9.3493429 

9.36O4736 

56 

22381.72 

22964.29 

102602.89 

9.3498934 

9.36IO53I 

57 

22410.07 

22994.92 

102609.75 

9.3504432 

9.36163I9 

58 

22438.41 

23025.55 

102616.62 

9.3509922 

9.3622IOO 

59 

22466.76 

23056.18 

102623.50 

9-3  '>15405 

9.3627874 

60 

22495.11 

23086.82 

112630,39 

' 

9.3520880 

9.363364I 

2 

'  n 

77  Degrees. 

rt 

ft) 

(ft 

% 

Sines. 

T  angents. 

Secants. 

Xo£.  ,SÏ«. 

Xo£.  Tang, 

30 

97629.60 

451070.85 

462022.63 

9.9895815 

10.6542448 

29 

28 

27 

97623.30 

97616,99 

97610.67 

450450.72 

449832.21 

449215.32 

461417.22 

460813.43 

460211.26 

9-9895535 

9.9895254 

9.9894973 

10.6536473 

10.6530506 

10.6524546 

26 

25 

24 

97604.35 

97598.02 

97591.68 

448600.04 

447986.36 

447374.28 

459610.70 

459011.74 

458414.39 

9.9894692 

9.9894410 

9.9894128 

10.65 18593 
10.65  12648 
10.6506710 

23 

22 

21 

97585-33 

97578.97 

97572.60 

446763.79 

446154.89 

445547.56 

457818.62 

457224.44 

456631.83 

9.989384s 

9.9893562 

9.9893279 

10.6500780 

10.6494857 

10.6488941 

20 

19 

18 

97566.23 

97559-85 

97553-46 

444941.81 

444337.62 

443734-99 

456040.80 

455451-34 

454863.44 

9.9892995 

9.9892711 

9.9892427 

10.6483032 

10.6477131 

10.6471237 

l7 
1 6 

i$ 

97547-06 

97540.65 

97534-23 

443 I3 3.92 
442534.39 
441936.41 

454277.09 

453692.29 

453109.03 

9.9892142 

9.9891856 

9.9891571 

10.6465350 

10.6459470 

10.6453598 

14 

13 

12 

97527.81 

97521.38 

97514.94 

44i339‘96 
440745.04 
44015 1.64 

452527.30 
451947.1 1 
451368.44 

9.9891285 

9.9890998 

9.9890711 

10.6447733 

10.6441874 

10.6436023 

ï  1 

10 

9 

97508.49 

97502.03 

97495.56 

439559.76 

438969.4c 

438380.54 

450791.29 

450215.65 

449641.52 

9.9890424 

9.9890137 

9.9889849 

10.6430179 

10.6424342 

10.6418513 

8 

7 

6 

97489.O9 

97482.61 

97476-i2 

437793.17 

437207.31 

436622.93 

449068.89 

448497.75 

447928.10 

9.988956c 

9-9889271 

9.9888982 

10.6412690 

10.6406874 

10.6401065 

5 

,3 

97469.62 

97463.11 

97456.60 

436040.03 

435458.61 

434878.64 

447359.93 

446793.24 

446228.03 

9.9888693 

9.9888403 

9.9888113 

10.6395264 

10.6389469 

10.6383681 

1  2 
f  1 

c 

97450.08 

97443*55 

97437.01 

434300.18 

433723.16 

433H7.59 

445664.28 
445 101.98 
444541.15 

9.9387822 

9.9887531 

9.9887239 

10.6377900 

10.6372126 

10.6366359 

>—  • 

B 

c 

] 

3  Degrees. 

<r* 

Cl 

O 

Sines. 

T  angents.  j 

Secants. 

Xflg.  i5ï«.  jXo£.  77z«£. 

O 

22495.11 

23086.82 

102630.39 

9.3520880 

9.3633641 

■' 1 1 1  " 

I 

22523.45 

23117.46 

102637.29 

9.3526349 

9,3639401 

2 

22551.79 

23148. 11 

102644.20 

9.353 1810 

9.3645155 

3 

22580.13 

23178.76 

10265 1. 12 

9.3537264 

9.3650901 

4 

22608.46 

23209.41 

102658.05 

9.35427x0 

9.3656641 

5 

22636.80 

23240.07 

102664.99 

9.3548150 

9.3662374 

6 

22665.13 

23270.73 

102671.94 

9.3553582 

9.3668100 

7 

22693.46 

23301.40 

102678.90 

9.3559007 

9,36738x9 

S 

22721.79 

23332.07 

102685.87 

9.3564426 

9.3679532 

9 

22750.12 

23362.74 

102692.84 

9.3569836 

9.3685238 

IO 

22778.44 

23393.42 

102699.82 

9.3575240 

9.3690937 

ii 

22806.77 

23424.10 

102706.81 

9.3580637 

9.3696629 

12 

22835.09 

23454.79 

102713.81 

9.3586027 

9.3702315 

*3 

22863.41 

23485.48 

102720.82 

9.3591409 

9.3707994 

14 

22891.72 

23516.17 

102727. 8z 

9.3596785 

9.3713667 

15 

22920.04 

23546.87 

102734.87 

9.3602154 

9.3719333 

16 

22948.35 

,  23577-58 

102741,91 

9.3607515 

9.3724  992 

17 

22976.66 

23608.29 

102748.96 

9.3612870 

9.3730645 

l3 

23004.97 

23639.00 

102756.02 

9.3618217 

9.3736291 

19 

23033.28 

23669.72 

102763.09 

9.3623558 

9.3741930 

20 

23061.59 

23700.44 

102770.17 

9.3628892 

9-3747563 

21 

23089.89 

23731.16 

102777.2  6 

9.3634219 

9.3753190 

22 

23118.19 

23761.89 

102784,36 

9.3639539 

9.3758810 

23 

23146.49 

23792.62 

102791.47 

9.3644852 

9.3764423 

24 

23174.79 

23823.36 

102798.59 

9.3650158 

9.3770030 

25 

23203.09 

23854.10 

102805.72 

9.3655458 

9.3775631 

26 

23231.38 

23884.85 

102812.86 

9.3660750 

9,3781225 

27 

23259.67 

23915.60 

102820.01 

9.3666036 

9.3786813 

28 

23287.96 

23946.35 

102827.17 

9.36713 15 

9.3792394 

29 

23316.25 

23977.11 

102834.3/ 

9.3676587 

9-3797969 

3° 

23344.54 

24007.87 

102841.52 

9.3681853 

9.3803537 

i 

i 

.  ...  -AV  '  J  ; 

■*  •  ■  -  r-~  •  ■ 

1  Minutes. 

76  Degrees. 

Sines. 

T  angents. 

Secants. 

Log . 

Tang. 

60 

97437.01 

+33147-59 

444541.15 

9.9887239 

10.63663  59 

59 

58 

57 

97430.46 

97423.90 

97417.34 

432573-47 

432000.79 

43H29-5  5 

443981.76 

443423.82 

442867.31 

9.9886947 

9.9886655 

9.9886363 

10.6360599 

10.6354845 

10.6349099 

56 

55 

54 

97410.77 

97404.19 

97397.6° 

430859.74 

430291.36 

429724.40 

442312.24 

441758.59 

441206.37 

9.9886070 

7.9885776 

9.9885482 

1 0.6343359 
10.6337626 
10.6331900 

53 
52 
5 1 

97391.00 

97384.39 

97377.78 

429158.85 

428594.72 

42803 1.99 

440655.56 

440106.16 

439558.17 

9.9885 188 
9.9884894 
9.9884599 

10.632618 1 
10.6320468 
10.6314762 

5° 

49 

48 

97371.16 
97364.  .53 
97357.89 

427470.66 

426910.72 

426352.18 

43901 1.58 
438466.38 
437922.57 

9.9884303 

9.9884008 

9.9883712 

10.6309063 

10.6303371 

10.6297685 

47 
4  6 
45 

44 

43 

42 

41 

40 

39 

97351.24 

97344.58 

97337.92 

425795.01 

425239.23 

424684.82 

437380.15 

436839.10 

436299.43 

9.9883415 

9.9883118 

9.9882821 

10.6292006 

10.6286333 

10.6280667 

97331.25 

97324.57 

97317.88 

424131.77 
423580.09 

423029.77 

435761.13 

435224.19 

434688.61 

9.9882523 

9.9882225 

9.9881927 

10.6275008 

10.6269355 

10.6263709 

9731  i.  1 8 
97304.48 
97297.77 

422480.80 

421933.18 

421386.90 

434154.38 

433621.5c 

433089.96 

9.9881628 

9.9881329 

9.9881029 

10.6258070 

ÏO.6252437 

10.6246810 

38 

37 

36 

97291.05 

97284.32 

97277.58 

420841.96 

420298.35 

419756.06 

432559.77 

432030.9c 

431503.36 

9.9880729 

9.9880429 

9.9880128 

10.6241 190 
10.6235577 
10.6229970 

35 

34 

33 

— - — — 

97270.84 

97264.0^ 

97257*33 

41921 5. IC 
418675.46 
418137.1g 

4:30977.15 

430452.25 

429928.67 

9.9879827 

9.9879525 

9.9879223 

10.6224369 
10.6218775 
10.6213 187 

32 

3i 

3e 

97250.^ 

97243.78 

97236.95 

l-i7600.11 
417064.4c 
I16529. 98 

429406.4c 
428885.45 
4528  3  65.7c 

9.9878921 

9.9878618 

>9878315 

10.6207606 

10.6202031 

10.6196463 

1  Minutes. 

1 3  Degrees. 

Sines. 

Tangents. 

Secants. 

Log.  Sin. 

30 

31 

32 

33 

34 

35 

36 

23344-54 

24007.87 

102841.52 

9.3681853 

9.3803537 

23372.82 

23401.10 

23429.38 

24038.64 

24069.41 

24100.19 

102848.71 

102855.91 

102863.12 

9,3687m 

9.3692363 

9.3697608 

9.3809100 

9-3814655 

9.3820205 

23457.66 

23485.94 

23514.21 

24130.97 

24161.76 

24192.55 

102870.34 

102877.57 

102884.81 

9.3702847 

9.3708079 

9.3713304 

9.3825748 

9.3831285 

9.3836816 

37 

38 

39 

23542.48 

23570.75 

23599.02 

24223.34 

24254.14 

24284.94 

102892.06 

102899.32 

102906.58 

9.3718523 

9.3723735 

9.372^940 

9.3842340 

9.3847858 

9.3853370 

40 

41 

42 

43 

44 

45 

23627.29 

23655.55 

23683.81 

24315.75 

24346.56 

24377.37 

102913.85 

102921.13 

102928.42 

9-3734139 

9-3739331 

9-37445I7 

9.3858876 

9.3864376 

9.3869869 

23712.07 

23740.33 

23768.59 

24408.19 

24439.01 

24469.84 

IG2935-72 

102943.03 

102950.35 

9.3749696 

9.3754868 

9.3760034 

9-3875356 

9.3880837 

9.3886312 

46 

47 

48 

49 

50 

51 

23796.84 

23825.10 

23853.35 

24500.67 

24531.51 

24562.35 

1029^7.68 

102965.02 

102972.37 

9.3765194 

9-3770347 

9-3775493 

9.3891781 

9.3897244 

9.3902700 

23881.59 

23909.84 

23938.08 

24593.20 

24624.05 

24654.91 

102979.73 

102987.10 

102994.48 

9.3780633 

9.3785767 

9.3790894 

9.3908151 

9-3913595 

9.3919034 

52 

53 

54 

23966.33 

23994-57 

24022.80 

24685.77 

24716.63 

24747-5° 

103001.87 

103009.27 

103016.68 

9.3796015 
9.380I  129 
9.3806237 

9.3924466 
9- Î929S93 
9-3935313 

55 

56 

57 

5« 

59 

60 

24051.04 

24079.27 

24107.51 

24778.37 

24809.25 

24840.13 

103024.10 

103031.53 

103038.97 

9.38H339 

9.3816434 

9.3821523 

9.3940727 

9.3946136 

9.3951538 

24135*74 

24163.96 

24192.19 

24871.02 

24901.91 

24932.8c 

103046.42 

103053.88 

103061.35 

9.3826605 
9.383  l682 
9.3836752 

9-3956935 

9.3962326 

9.39677II 

If 

c 

76  Degrees 

• 

rf 

a 

Ui 

Sines.’ 

T  angents. 

Secants. 

Xof.  SV’/z. 

Zqg.  Tang* 

30 

97236.99 

416529.98 

428365.76 

9.9878315 

10.6196463 

29 

28 

27 

97230.19 

97223.39 

97216.58 

415996.85 

415465.01 

414934.46 

427847.38 

427330.29 

4268x4.49 

9.9878012 

9.9877708 

9.9877404 

10.6190900 

10.6185345 

10.6179795 

26 

25 

24 

97209.76 

97202.93 

97196.09 

414405.19 

413877-19 

413350.46 

426299.96 

425786.71 

425274.74 

9.9877099 

9.9876794 

9.9876488 

10.6174252 
10.6168715 
10.6163  184 

23 

22 

21 

97189.25 

97182.40 

97175.154 

412824.99 

412300.79 

411777.84 

424764.02 

424254.57 

423746.37 

9.9876183 

9.9875876 

9*9875570 

10.6157660 

10.6152142 

10.6146630 

20 

19 

l8 

97168.67 

97161.79 

97M4.9I 

411256.14 

410735.69 

410216.49 

423239.43 

422733.73 

422229.28 

9.9875263 

9.9874955 

9.9874648 

10.6141124 
10.6135624 
10.613013 1 

17 

l6 

11 

97148.02 

97141.12 

97134.21 

409698.52 

409181.78 

408666.27 

421726.06 

421224.08 

420723.33 

9.9874339 

9.9874031 

9.0873722 

10.6124644 
10.61 19163 
10.6113688 

14 

13 

12 

97127.29 
97120.3  6 

97113.43 

40815 1.99 
407638.92 
407127.07 

420223.80 

41972549 

419228.40 

9.9873413 

9-9^73103 

9.9872793 

10.6108219 

10.6102756 

10.6097300 

II 

ÎC 

9 

97106.49 

97099.54 

97092.58 

4066 1 6.43 
406107.00 
405598.77 

418732.52 

418237.85 

417744-38 

9.9872482 
9.9  872171 
9.9871860 

10.6091849 

10.6086405 

10.6080966 

8 

7 

6 

97085.61 

97078.63 

97071.65 

405091.74 

404585.90 

404081.25 

417252.10 

416761.02 

416271.14 

9.9871549 

9.9871236 

9.9870924 

10.6075534 

10.6070107 

10.6064687 

5 

4 

3 

97064.66 

97057.66 
97050.65 

403577.79 

403075.50 

402574.40 

415782.43 

415294.91 

414808.56 

9.9870611 

9.9870298 

9.9869984 

10.6059273 

10.6053864 

10.6048462 

2 

1 

0 

97043.63 

97036.60 

97029.57 

402074.46 

401575.70 

401078.09 

414323.39 

413839.39 

4-1335^*55 

9.986967  0 
9.986935  6 
9.9869041 

10.6043065 

10.6037674 

10.6032289 

H 


? 
h-1  « 

S3  ■ 

1 4  Deg 

rees. 

! 

t 

p; 

a 

Cfj 

« 

Sines*  J 

T  angenps. 

Secants. 

Log.  SiH. 

Log.  Tang\ 

O 

24192.19! 

24932.80 

1-030  6. 1. 3  5 

9.3836752 

■  ■  * - i 

9.39677 1  « 

1 

2 

3 

24220,41 

24248.63 

24276,8'; 

24963.70 
24994.60 
25025^5 1. 

103068.83 

103076/32 

103083.82 

9.3841815 

9.38468I73 

9.3851924 

9.3973085; 

9.397846^ 

"’9.3983830 

4 

5 

6 

24305*07 

24333.29 

24361*50 

25056.42 
25087.34 
251 18.26 

103091*33 

103098.85 

1 03106.3  8 

9.3856969 

9.3862008 

9.38670*40 

9.398919! 

9.399454^ 

9.3999896 

7 

8 

9 

24389.7 1 
24417.92 
24446.13 

? 

25149.19 
25 180.12 
25211.06 

103 113.92 
I03 121.47 
103 129.03 

9.3872067 

9.3877087 

9.3882101 

9.4005240 
94010578 
9.401 59 10 

10 

1 1 

12 

24474-33 

24502I54 

24530.74 

25242.00 

25272.94 

25303.89 

103136.60 

103144.18 

103151.77 

9.38871(09 

9.3892m 

9.3897106 

9.4021237 

9.4026558 

9.4031873 

*3 

14 

24$  5  8,94 
24587.13 
24615.33 

25334,84 

25365:80 

25396.76 

103159.36 
103 166.97 
103174.59 

9.3902096 

9.3907079 

9.3  9 1 20;57 

9.4037182 

9.4042486 

9.4047784 

16 

17 

18 

24643*52 

24671,71 

24699^90 

25427.73 

2545^-70 

25489.68 

103182.22 
103 189.85 
103197.50 

9.3917028 

9.3921993 

9.3926952 

-C  •  —  *-■  *  •• 

9.4053076 

9.4058363 

9.4063644 

19 

20 

21 

24728.09 

24756.27 

24784.45 

25520.66 

25551.65 

25582.64 

103205.16 

103212.82 

103220.50 

9-393 19P5 
9.3936852 

9  39417^94 

9.4068919. 

9.4074189 

9.4079453 

22 

23 

24 

2481 2.63 
24840.81 
24868.99 

25613.63 

25644.63 

25675.63 

103228.18 

103235.88 

103243.59 

9-3  9467.29 
9.3951658 
9.3956581 

9.4084712 

9.4089965 

9.4095212 

25 

26 

27 

24897.16 
24925*33 
j  2495 3-5c 

25706.6/ 

25737.66 

25768,68 

10325 1.30 
103259.03 
103266.76 

9.3961499 

9.3966410 

9.39713.15 

9.4100454 
9.4105690 
9.41 1092! 

28 

29 

30 

24981.67 

25009.84 

25038.0c 

25799.7c 

25830.73 

25861.76 

103274  51 
103282.27 
103290.03 

9-3976215 

9.3981109 

9.3985996 

i- 

9.4116146 

9.4121366 

9.4126581 

£ 

f—  • 

3 

ÇZ 

75  Degrees. 

r-f 

a 

'  • 

60 

> 

Sines. 

Tangents. 

Secants. 

.  Log*  Sin., 

X(?Ç. 

9702?-57 

401078.09 

4ï335<5-'Î5 

1  !  '  ■  . 

1  9.9869041 

IO.6032289 

59 

58 

57 

56 

55 

54 

97O22.53 

97OI5.48 

97008.42 

400581.65 

400086.36 

399592.23 

412874.87 

412394.35 

4II914.98 

9,9868726 

9.986841b 

9.9868094 

IO.602691 1 
10.6021537 
IÔ.6016170 

97001.35 

96994.28 

96987.2O 

399099.24 

398607.39 

39811 6.69 

411436.75 

4IO959.67 

4IO483.74 

9.9867778 

9.9867461 

9.9867144 

IO.6010809 

IO.6005453 

IÔ.6000104 

53 
52 
5 1 

96980.11 

96973.OI 

96965.9O 

397627.12 
397138.68 
39665 1.37 

410008.93 

409535.26 

409062.72 

9.9866827 

9.9866509 

9.9866191 

IO.5994760 

IO.5989422 

IO.598409O 

50 

49 

48 

96958.79 

9695I.67 

96944.54 

396x65.18 
395680.1 1 
395 1 9  6-  î  5 

408591,30 

408121,00 

4O765I.81 

9.9865872 

9.9865553 

9.9865233 

IO.5978763 

IO.5973442 

IO.5968127 

47 

46 

45 

9693740 
96930,2  s 
96923.C9 

394713.31 

394231.57 

393750.94 

407183.74 

406716.77 

40625O.9I 

9.986491g 

9.9864593 

9.986427g 

|  . 

IO.5962818 

lb.5957514 

IO.5952216 

44 

43 

42 

96915.92 

96908.7:5 

969CI.57 

393271.41 
392792.97 
3923 15.63 

405786.15 

405322.49 

404859.92 

9.986395b 

9.9863630 

9.9863308 

IO.5946924 

IO.5941637 

IO.5936356 

41 

40 

39 

96894.38 

96887,1.8 

96879,98 

391839.37 

391364.20 

390890.11 

404398.44 

403938.04 

403478.72 

9.98^298-6 

9.9862663 

9.9862340 

iO.5931081 
IQ.592581 1 
IO.5920547 

38 

37 

36 

35 

34 

•33 

96872.77 

96865.55 

96858.32 

390417.10 

389945.16 

389474.29 

403O2O.48 

402563.32 

402107.22 

9.9862017 
9.9861.693 
9.9861  369 

IO.5915288 

IO.591OO3S 

*0.5904788! 

9685  i.oh 
96843.83 
96836.57 

389004.48 

388535.74 

388068.05 

4O1652.I9 
401  19,8,23 

4007:45.32 

9.9861045 

9.9860720 

9.9860394 

IO.5899546 

1 0.58943  10 
IO.5889079 

32 

3  ï 

30 

96829.31 

96822.04 

96814.76 

387601.42 

387135.84 

386671.31 

400293.47 

399842,67 

3.99392.92 

» 

9.9860069 

9.9859742 
9.985941 6 

IO.5883854 

10,5878634 

l'o,s8734I9 

H  2 

% 

d 

14  Degrees. 

C- 

rt 

n> 

t A 
« 

Sines. 

T  angents. 

Secants. 

Log*  Sin .  j 

3° 

25038.00 

25861.76 

103290.03 

9.3985996 

9.4126581 

31 

32 

33 

25066.16 

25094.32 

25122.48 

25892.80 

25923.84 

,25954.88 

103297.81 

103305.59 

103313.39 

I 

9. 3990878 

9-3995754 

9.4000625 

9.4131789 

9.4136993 

9.4142191 

34 

35 

36 

25150.63 

25178.79 

25206.94 

25985.93 

260x6.99 

26048.05 

103321.19 

103329.01 

103336.83 

9.4005489 

9.4010348 

9.4015201 

9.4147383 

9.4152570 

9.4157752 

37 

38 

39 

25235.08 

25263.23 

25291.37 

26079.11 

26110.18 

26141.26 

103344.67 

103352.51 

103360.37 

9.4020048 

9.4024889 

9.4029734 

9.4162928 

9.4168099 

9.4173265 

4C 

41 

42 

253x9*52 

25347.66 

25375*79 

26172.34 

26203.42 

26234.51 

103368.23 

103376.11 

103383.99 

9.4034554 

9.4039378 

9.4044196 

9.4178425 

9.418358Q 

9.4188729 

43 

44 

45 

25403.93 

25432.06 

25460.19 

26265.60 

26296.70 

26327.80 

103391.88 

io3399*79 

103407.70 

9.4049009 

9.4053816 

9.4058617 

9.4193874 
9.4 1 990 1.3 
9.4204146 

4  6 

47 

48 

25488.32 

25516.45 

25544.58 

26358.91 

26390.02 

26421.14 

103415.63 

103423.56 

10343 1-5 1 

9.4063413 
9.4068203 
9. 4072987 

9.4209275 

9.4214398 

9.4219515 

49 

5° 

5i 

25572.70 

25600.82 

25628.94 

26452.26 

26483.39 

26514.52 

103439.46 

103447.43 

103455.40 

9.40777  66 
9.4082539 
9.4087306 

9.4224628 

9.4229735 

9.4234838 

52 

53 

54 

25657.05 

25685.17 

25713.28 

26545.66 

26576.80 

26607.94 

103463.38 

103471.38 

103479.38 

9  4092068 
9.4096824 
9.410x575 

9-4^39935 

9.4245026 

9.4250113 

55 

56 

57 

25741.39 

25769.50 

25797.60 

26639.09  103487.40 
26670.25j103495.42 
26701.41  103503.46 

9.410^320 

9.4111059 

9*4115793 

9.4255194 

9.4260271 

9.4265342 

58 

59 

60 

25825.70 

25853.81 

25881.90 

26732.57 

26763.74 

26794.92 

*•  -.S-Vf.-.- U*.  -  IV 

103511.50 

103519.55 

103527.62 

9.4120522 

9.4125245 

9.4129962 

9.4270408 

9.4275469 

9.4280525 

1  1  Jl  -  L-  .« a-  ■ 

m 


S 
»— ‘  • 

3 

C 

(T) 

to 

• 

3° 

29 

28 

27 

75  Degrees. 

Sines.  jTan  gents. 

Secants. 

Xd>£.  6Ï«. 

Xd>£.  Tang. 

96814.761386671.3 1 

399392. 92 

9.9859416 

IO.5873419 

; 

96807.47 

96800.18 

96792.88 

386207.82 

385745-37 

385283.96 

398944.21 

398496.54 

398049.91 

9.9859089 

9.9858762 

9.9858434 

10.586821 1 
10.5863007 
10.5857809 

26 

25 

24 

96785.57 

96778.25 

96770.92 

384823.58 

384364.24 

383905.91 

397604.31 

397159*75 

396716.21 

9.9858106 

9.9857777 

9.9857449 

IO.5852617 

10.5847430 

IO.5842248 

23 

22 

21 

96763.58 

96756.23 

96748.88 

383448.61 

382992.33 

382537.07 

396273.69 

395832.19 

395391.71 

9.9857119 

9.9856790 

9.9856460 

10.5837072 

10.5831901 

IO.5826735 

20 

i9 

18 

96741.52 

96734.15 

96726.77 

382082.81 

381629.57 

381177.33 

394952.24 

394513-79 

394076.33 

9.9856129 

9.9855798 

9.9855467 

10.5821  575 
10.5816420 
IO.5811271 

i7 

16 

15 

14 

l3 

12 

96719.38 

96711.99 

96704.59 

380726.06 

380275.85 

j379826.6l 

393639.88 

393204.43 

392769.97 

9.9855135 

9.9854803 

9.9854471 

10.5806126 

10.5800987 

10.5795854 

96697.18 

96689.76 

96682.33 

379378.35 

378931.09 

378484.81 

392336.51 

391904.03 

391472.54 

9.9854138 

9.9853805 

9.9853471 

1O.5790725 

IO.5785602 

10.5780485 

1 1 

10 

9 

96674.90 

96667.46 

96660.OI 

378039.51 

377595*19 

377151.85 

391042.03 

390612.50 

390183.95 

9.9853138 

9.9852803 

9.9852468 

10.5775372 

10.5770265 

IO.5765162 

8 

7 

6 

96652.55 

96645.08 

96637.60 

376709.47 

376268.07 

375827.63 

389756.37 

389329.76 

388904.11 

9.9852133 

9.9851798 

9.9851462 

10.5760065 

*0.5754974 

10.5749887 

|  U) 

96630.12 
96622.63 

96615.13 

375388.15 

374949.63 

374512.07 

388479.43 

388055.70 

387632.93 

9.9851125 

9.9850789 

9.9850452 

10.5744806 

10.5739729 

IO.5734658 

2 

j-I 

O 

96607.62 

9660O.IO 

96592.58 

374075.46 

373639.8c 

373205.08 

387211.12 

>386790.25 

1386370.33 

9.9850114 

9.9849776 

9.9849438 

IO.5729592 

IO.572453Î 

10.5719475 

.'0-  •>  / 


£ 
)— 4  • 

3 

c 

1 

15  Degrees 

• 

y 

«-t 

CD 

C/5 

• 

Sines. 

Tangents.  I 

Secants. 

Xo£.  6Ï«. 

Xog-.  Tang* 

» 

0 

25881.90 

26794.92 

103527.62 

9.4129962 

9.4280525 

I 

3 

25910,00 

25938.10 

25966.19 

1 

26826.10 

26857.28 

26888.47 

i03535-69 

103543.78 

<03551.87 

9.4134674 

94I3938i 

9.4144082 

9.4285575  ; 
9*4290621  ; 
9-429566I  | 

4 

5 

6 

25994.28 

26022.37 

26050.45 

26919.67 

26950.87 

26982.07 

103559.98 

IO3568.O9 

IO3576.2I 

9.4148778 
9.4153468 
9.415815  2 

9.4300697  i 
9.43O5727  ! 
9.43 1 07 5  3  s 

7 

8 

9 

26078.53 

26106.61 

26134.69 

, 

27013.28 

27044.49 

27075.71 

io3584-35 

r°3592.49 

103600.65 

9.4162832 

9.4167506 

9.4172174 

9.4315773 

9.4320789  | 
9.4325799  ! 

10 

11 

i? 

26162.77 

26190.85 

26218.92 

27106.93 

27138.16 

27169.40^ 

103608.8 1 
103616.99 
,103625.17 

9.4176837 

9.4181495 

9.4186148 

9.4330804 

9.4335805 

9.434080a 

13 

14 

i$ 

26246.99 

26275.06 

26303.12 

27200.64 

27231.88 

27263.13 

103633.37 

103641,57 

103649.79 

9.4190795 

9.4195436 

9.4200073 

9.4345791 

9,4350776- 

9-4355757 

16 

17 

18 

26331.18 

26359.24 

26387.30 

27294.38 

27325.64 

27356.90 

103658.01 

103666.25 

103674,49 

9.4204704 

9.4209330 

9.4213950 

9.4360733 

9.4365704, 

9.4370670 

19 

20 

21 

26415.36 

26443*42 

26471.47 

27388.17 

27419.44 

27450.72 

103682.75 

103691,01 

103699/29 

9.4218566 
9.4223 176 
9  4227780 

9.4375631 

94380587 

9.4385538. 

22 

23 

24 

26499.52 

26527.S7 

26555.61 

27482.01 

27513.3° 

27544-59 

103707.57 

103715.87 

103724.17 

9.4232380 

9.4236974 

9,4241563 

9.4390485 

9.4395426 

9.44OO363 

25 
2  6 
27 

26583.65 

26611.69 

26639.73 

27575-89 

27607.19 

27638.50 

io3732.49 

103740.82 

103749-15 

9.4246147 

9.4250726 

9.4255299 

9.4405295 

9.4410222 

9.441 5 145 

28 

29 

3° 

26667.77 

26695.81 

26723.84 

27669.81 

27701.13 

27732.45 

IQ3757-50 

103765.85 

103774.22 

9.4259867 

9.4264430 

9.4268988 

.9.4420062 1 

9.4424975 

9.4429883 

IC  1 i 


s 
»—  • 

3 

:  p 

74  Degrees, 

1  rf 

• 

| 

Sines. 

Tangents. 

Secants, 

Log .  <5ï/z. 

Tco-.  Tang, 

1 6o 

96592.58 

373205.08 

386370.33 

9.984943S 

1  °-  571 947  5 

1 59 

96585.05 

372771.31 

i^595 1-35 

4 

9.9849099 

10.5714425 

9*577-1' 

372338.47 

385533.32 

4 

9.984876c 

IO-57°9379 

i  57 

96569.96 

371906.58 

385II6.22 

9.9848420 

IO-57°4339 

i'S* 

96562.4O 

371475.61 

3847OO.O5 

4 

9.9848081 

10.5699203 

:  55 

9<5554.83 

371045.58 

384284.82 

9.984774c 

10.5694273^ 

154 

»  -  -  • 

9*147-?* 

370616.48 

38387O.5I 

i  * 

| 

9.984740c 

10.5689247 

5 

i  53 

96539.68 

370x88.3c 

383457-13 

9.9847059 

10.5684227 

5  2 

96532.99 

369761.03 

383044-67 

9.9846717 

10.5679211 

:  5 1 

96524.49 

369334.69 

382633.I3 

9.9846375 

10.5674201 

[  5° 

965  16.88 

368909.27 

382222.5  I 

9.9846033 

. 

10.5669196 

*  49 

965O9.27 

368484.75 

381812.8O 

?  > 

9.984569c 

10*5664195 

4Ü 

965OI.65 

368061.15 

3814O3.99 

9.9845347 

ï  0.5  659200 

47 

96494.O2 

367638.45 

380996.IO 

| 

9.9845004 

10.565420  c 

46 

96486.38 

367216.65 

380589.I  I 

1 

9.984466c 

1 0.5  649  2  24 

45 

96478.7V 

8**795-75 

380183.01 

1 

9.9844316 

10.5644243 

44 

96471.07 

366375.75 

379777.82 

9.9843971 

1-0.5639267 

43 

g6463.4l 

365956.65 

379373.52 

£ 

9.9843626 

10.5634296 

42 

9*45  5-74 

365538.44 

37897O.I  I 

? 

9.9843281 

10.5629330 

$ 

,  41 

96448.O6 

365121.1  I 

378567.6c 

!’ 

9.984293s 

IO.5624369 

f40 

96440.37 

3647O4.67 

378165.96 

9.9842589 

IO.5619413 

39 

9*43  2-*7 

364289.Il 

3777*5-22 

f , 

9.984224: 

IO.5614462 

;  3sl 

96424.97 

3.63874.44 

3773*5-35 

9.9841895 

IO.560951  5 

37 

964I7.26 

36346O.64 

376966.36 

9.9841548 

IO.5604574 

;  36 

964O944 

363O47.7I 

376568.24 

*  ' 

9.984120c 

IO.5599637 

ï  > 

;  35 

964OI.8I 

362635,6<f 

37617I.OO 

\ 

9.9840852 

10.5594705- 

,  34 

9639447 

362224.47 

375774.62 

9.9840503 

IO.5580778; 

;  33 

96386  33 

36l8l4.I  5 

:i75  379-1 1 

t 

9.9840154 

IO.5584855 

:  32 

» 

96378.!;  8 

i 

*61404.69 

374984.47 

,>.9839805 

IO-5  5  7993  8 

3  1 

96370.182 

;  60996.0c 

374590.68 

?-9^394$5 

IO.5575O25 

i  3  e 

96563.05 

360588.3c 

574197-75 

^.9839105 

IO.5  57OI  17 

1  1 

L  .1 

2 

3 

r 

15  Degrees. 

et 

Cl 

</5 

• 

Sines. 

T  angents. 

Sécants. 

Tang, 

30 

26723.84 

27732.45 

103774.22 

9.4268988 

9.4429883 

31 

32 

33 

26751.87 

26779.89 

26807.92 

27763.78 

27795.12 

27826.46 

103782.60 

103790.98 

103799.38 

9.4273541 

9.4278089 

9.4282631 

9.4434786 

9.4439685 

9*4444579 

34 

35 

36 

26835.94 

26863.96 

26891.98 

27857.80 

27889.15 

27920.50 

103807.79 

103816.21 

103824.63 

9.42871 69 
9.4291701 
9.4296228 

9.4449468 

9*4454352 

9.4459232 

37 

38 

39 

26920.00 

26948.01 

26976.02 

27951.86 

27983.22 

28014.59 

103833.07 

103841.52 

103849.98 

9.4300750 

9.4305267 

9.4309779 

9.4464107 

9.4468978 

9.4473843 

40 

41 

42 

27004.03 

27032.04 

27060.04 

28045.97 

28077.35 

28108.73 

103858.44 

103866.92 

103875.41 

9.4314286 

9.4318788 

9.4323285 

9.4478704 

9.4483561 

9.4488413 

43 

44 

45 

27088.05 
271 16.05 
27144.04 

28140.12 

28171.52 

28202.92 

103883.91 

103892.42 

103900.94 

9*4  327777 
9.4332264 
9.4336746 

9.4493260 

9.4498102 

9.4502940 

46 

47 

48 

27172.04 

27200.03 

27228.02 

28234.32 

28265.73 

28297.15 

103909.47 

103918.00 

103926.55 

9.4341223 

9.4345694 

9.4350161 

9*4507774 

9.4512602 

9.45^427 

49 

5° 

51 

27256.01 
27284.00 
2731 1.98 

28328.57 

28359.99 

28391.42 

io3935.ii 

103943.68 

103958.26 

3 

9.4354623 
9*43  $9080 

9.4363532 

9.4522246 

9.4527061 

9.4531872 

52 

53 

54 

27339.96 

27367.94 

27395.92 

28422.86 

28454.30 

28485.75 

103960.85 

103969.45 

103978.06 

9.4367980 

9.4372422 

9.4376859 

9.4536678 

9.4541479 

9.4546276 

55 

57 

27423.90 

27451.87 

27479**4 

28517.2c 

28548.66 

28580.12 

103986.69 

103995.32 

104003.96 

9.4381292 

9.43S5719 

9.4390142 

9.4551069 

9*4555857 

9.4560641 

58 

59 

60 

27507.81 

27535*78 

27553*74 

28611.59 

28643.06 

28674.54 

104012.61 

104021.27 

104029.94 

9.4394560 

9.4398973 

9.4403381 

9.4565420 

9.4570194 

9.4574964 

a 

H-*  • 

3 

r 

74  Degrees. 

rt 

O 

tn 

• 

Sines. 

Tangents. 

Secants. 

£og.  Sin.Tang . 

30 

96363.05 

360588.35 

374197.75 

9.9839105I10.5.570117 

29 

28 

27 

96355.27 

9634.7.48 

96339.69 

360181.46 

35977543 

359370.24 

373805.68 

373414.46 

373024.09 

* 

9.9838755 

9.9838404 

9.9838052 

10.5565214 

10.5560315 

10.5555421 

26 

25 

24 

96331.89 

96324.08 

96316.26 

358965.90 

358562.4I 

358i59.75 

372634.57 

372245-89 

371858.05 

9.9837701 

9.9837348 

9.9836996 

I0-5$50532 

10.5545648 

10.5540768 

23 

22 

21 

96308.43 

96300.59 

96292.75 

357757-94 

357356.96 

356956.81 

371471.05 

371084.89 

370699.56 

9.9836643 

9.9836290 

9.9835936 

10.5535893 

10.5531022 

10.5526157 

20 

19 

18 

! 

96284.90 

96277.04 

96269.17 

35*555749 

356159.00 

355761.33 

370315.06 

369931.39 

369548.54 

9.9835582 

9.9835227 

9.9834872 

10.5521296 

10.5516439 

10.5511587 

17 

16 

96261.30 

96253.42 

96245.52 

355364.49' 

354968.46 

354573-25 

369166.52 

368785.32 

368404.93 

y 

9.9834517 

9.9834161 

9.9833805 

10.5506740 

10.5501898 

10.5497060 

14 

13 

12 

96237.62 

96229.72 

96221.80 

354178.86 

353785.28 

353392.51 

368025.36 

367646.60 

367268.65 

9.9833449 

9.9833092 

9.9832735 

10.5492226 

10.5487398 

10.5482573 

II 

10 

9 

96213.87 

96205.94 

96198.00 

353000.54 

352609.38 

352219.02 

366891.51 

366515.18 

366139.64 

9.9832377 

9.9832019 

9.9831661 

10.5477754 

10.5472939 

10.5468128 

8 

7 

6 

96190.05 

96182.09 

96174.13 

351829.46 

351440-70 

351052.73 

365764.91 

365390.97 

365017.83 

9.9831302 

9.9830942 

9.9830583 

10.5463322 

10.5458521 

10.5453724 

5 

4 

3 

96166.16 

96158.18 

96150.19 

350665.55 
350279.16 

349893.56 

364645.48 

364273.92 

363903.15 

9.9830223 

9.9829862 

9.9829501 

10.5448931 

10.5444143 

lo-5439359 

2 

1 

c 

96142.15 

96134.18 

96126.17 

349508.74 

349124.7c 

348741.44 

363533.16 

363163.95 

362795.53 

9.9829140 

9.9828778 

9*9828416 

10.5434580 

10.5429806 

10.5425036 

I 

T 


Minutes. 

16  Degrees. 

Sines,  j 

Tangents. j  Secants. 

Log.  Sin . 

Log.  Tang. 

0 

27963*74 

28674.54 

104029.94 

9.4403381 

9.4574564 

1 

2 

3 

27591.70 

27619.65 

27647.61 

28706.02 

28737.51 

28769.00 

104038*63 

104047.32 

104056.02 

9.4407784 

9.4412182 

9.4416576 

9.4579730 

9.4584491 

9.4589248 

4 

5 

6 

27675.56 

27703.52 

27731.47 

28800.50 

28832*01 

28863.52 

104064.73 

104073.46 

104082.19 

9.4420965 

9.4425349 

9.4429728 

9.4594001 

9.4598749 

9.4603492 

7 

8 

9 

27759.41 

27787.36 

27815.30 

28895.03 

28926.55 

28958.08 

104090.94 

104099.69 

104108.45 

9.4434103 

9.4438472 

9.4442837 

9.4608232 

9.4612967 

9.4617697 

10 

1 1 

12 

27843*24 

27871.18 

27899.11 

28989.61 

29021.14 

29052.68 

1041 17.23 
104126.01 
104134.81 

9.4447197 

9-445I553 

9.4455904 

9.4622423 

9.4627145 

9.4631863 

13 

H 

1 6 

17 

18 

27927.04 

27954.97 

27982.90 

29084.23 

29115.78 

29I47-34 

104143.62 

104152.43 

104161.26 

9.4460250 

94464591 

9.4468927 

9.4636576 

9.4641285 

9.4645990 

28010.83 

28038.75 

28066.67 

29178.90 

29210.47 

29242.05 

104170.09 

104178.94 

104187.80 

9.4473259 

9.4477586 

9.4481909 

9.4650690 

9.4655386 

9.4660078 

19 

20 

21 

28094.59 

28122.51 

28150.42 

29273.63 

29305.21 

29336.8° 

104196.67 

104205.54 

104214.43 

9.4486227 

9.4490540 

9.4494849 

9.4664765 

9.4669448 

9.4674127 

22 

23 

24 

28178.33 

28206.24 

28234.15 

29368.39 

29399.99 

29431.60 

104223.33 

104232.24 

104241.16 

94499153 

9.4503452 

94507747 

9.4678802 

9.4683473 

9.4688139 

25 

26 

27 

28 

2Ç 

30 

28262.05 

28289.95 

28317.85 

29463.21 

29494.83 

29526.45 

104250.09 

104259.03 

104267.98 

94512037 

9.4516322 

9.4520603 

9.4692801 
9.4697459 
9.47021 12 

28345.75 

28373.64 

28401.53 

29558.08 

29589.71 

29621.35 

104276.94 

104285.91 

104294.89 

9.4524879 

9452915  1 

94533418 

9.4706762 

947  II 407 

9.4716048 

£ 

H-»* 

3 

1  n  1  jê 

73  Degrees. 

ft 

O) 

c/> 

-  • 

Sines.  | 

T  angents. 

Secants. 

Log,  Sin, 

60 

96126.17! 

348741.44 

362795.53 

9.9828416 

10.5425036 

59 

58 

57 

96118.15 

96110,12 

96102.08 

348358.96 
347977*2 6 
347596.32 

362427.88 

362061.01 

361694.90 

9.9828054 
9.9827691 
9.982732  8 

IO.5420270 

10.5415509 

IO.5410752 

56 

55 

54 

96094.03 

96085.98 

96077.92 

347216.16 

346836.76 

346458.13 

361329.57 

360965,01 

360601.21 

9.9826964 

9.9826600 

9.9826236 

10.5405999 
10.540125  l 
10.5396508 

53 

52 

5i 

96069.84 

96061.77 

96053.68 

346080.26 

345703.15 

345326.79 

360238.18 

359875.90 

3  595 14-39 

9.9825871 
9.982550  6 
9.9825140 

I0*  539176S 
ï°.5  3  8703  3 
10.5382303 

50 

49 

48 

96045.58 

96037.48 

96029.37 

34495  1-20 

344576-35 

344202.26 

359153.63 

358793.62 

358434.37 

9.9824774 

9.9824408 

9.9824041 

l°.$377S77 

10.5372855 

10.5368137 

47 

46 

45 

96021.25 

960x3.12 

96004.99 

343828.91 

343456.31 

343O84.46 

358075.86 

3577l8.lO 

357361.08 

9.9823674 

9.9823306 

9.9822938 

IO.5363424 

10.5358715 

IO.5354OIO 

44 

43 

42 

95996.84 

95988.69 

95980.53 

■  1  j|  (1 

342713.34 

342?42.97 

341973.33 

357OO4.8I 

356649.28 

356294.48 

9.9822569 
9.9822201 
9.982183 1 

IO.53493  IO 

IO.5344614. 
IO-5  3  39922 

4i 

40 

39 

95972.36 

95964.18 

95956.0c 

34I6O4.43 

341236.26 

34O868.82 

355940.42 

355587.10 

355234.50 

9.9821462 

9.9821092 

9.9820721 

r°-5335235 

10.5330552 

10.5325873 

38 

37 

36 

95947.81 

95939.61 

95931.40 

340502.10 

340136,12 

339770.85 

3548o2.63 

31453ï*49 

354181.07 

9.982035  i 
9.9819979 
9.98 19608 

IO.532I  I98 
IO.5316527 

IO.53  Il86l 

35 

34 

33 

95923.i8 

959I4-96 

95906.72 

339406.31 

339O42.49 

338679.38 

353831.38 
353482.40 
353 1 34*  14 

9.981923  6 
9.9818863 
9.981849c 

IO.53O7I99 

10.^302541 

IO.5297888 

32 

3i 

3e 

95898.48 

95890.23 

95881.97 

338316.99 
337955-3 1 
337594-34 

35278  6.6O 
352439.77 
352093,65 

9.9818117 

9.9817744 

9.9817370 

10.5293238 

IO.5288593 

10.5283952 

I  2 

[f 

c 

,  1 6  Degrees. 

rt 

Cb 

VI 

/ 

Sines. 

Tangents. 

Secants, 

Log.  Sin.  Log.  Tang. 

30 

28401.53 

29621.35 

104294.89 

'  4 

9.4533418 

9.4716048 

31 

32 

33 

28429.42 

28457.31 

28485.20 

29652.99 

29684.64 

29716.30 

104303.88 

104312.89 

104321.90 

9.4537681 

94541939 

9.4546192 

94720685 

94725318 

94729947 

34 

35 

36 

28513.08 

28540.96 

28568.84 

29747.96 

29779.62 

29811.29 

104330.92 

104339.95 

104349.00 

9455°44i 

9.4554686 

9.4558926 

9.4734571 

.9.4739192 

9.4743808 

37 

38 

39 

28596.72 

28624.58 

28652.45 

29842.97 

29874.65 

29906.34 

104358.05 

104367.12 

104376.19 

9.4563161 

9.4567392 

9.4571618 

9.47484»! 

9.4753029 

94757633 

40 

41 

42 

28680.32 

28708.19 

28736.05 

29938.03 

29969.73 

30001.44 

104385.28 

104394.37 

104403.48 

94575840 

94580058 

9.4584271 

94762233 

9.4766829 

94771421 

43 

44 

45 

28763.91 

28791-77 

28819.63 

30033.15 

30064.86 

30096.58 

104412.59 

104421.72 

104430.86 

94588480 

9.4592684 

9.4596884 

9.4776009 

94780592 

9.4785172 

46 

47 

48 

28847.48 

28875.33 

28903.18 

30128.31 

30160.04 

30191.78 

104440.01 

104449.17 

104458.33 

* 

94601079 

94605270 

9.4609456 

9.4789748 

9.4794319 

9.4798887 

49 

50 

51 

28931.03 

28958.87 

28986.71 

30223.52 

30255-27 

30287.03 

104467.51 

104476.70 

104485.90 

94613638 

946x7816 

94621989 

9.4803451 
9.480801 1 
94812566 

52 

53 

54 

29014.55 

29042.39 

29070.22 

30318.79 

30350.55 

30382.32 

104495. 1 1 
104504^3 

104513.57 

9.4626158 

9.4630323 

94634483 

94817118 

94821666 

94826210 

55 

56 

57 

29098.05 

29x25.88 

29153.71 

30414.10 

30445.88 

30477.67 

104522.81 

104532.06 

104541.32 

94638639 

9.4642790 

94646938 

9.4830750 

9*4835286 

9.4839818 

58 

59 

60 

29181.53 

29209.35 

29237.17 

30509.46 

30541.26 

30573.07 

104550.60 

104559.88 

104569.18 

94651081 

94655219 

94659353 

9.4844346 

9.4848870 

9.4853390 

-- - - -  r  . wf  «i^i— »inin^— i— ■■ri»nm—ii»———Tnri — . 


21 

73  Degrees. 

• 

§ 

s 

Sines. 

Tangents. 

Secants. 

Xog. 

30 

95881.97 

337594-34 

352093.65 

9.9817370 

10.5283952 

29 

28 

27 

95873.71 

95865.43 

95857.15 

337234.08 

336874.53 

336515.68 

351748.24 

351403.54 

351059.54 

9.9816995 

9.9816620 

9.9816245 

10.5279315 

10.5274682 

10.5270053 

26 

25 

24 

95848.86 

95840.56 

95832.26 

336i57.53 
3  3  $800.08 

335443-33 

350716.25 

350373.65 

350031.75 

9.9815870 

9.9815494 

9.9815117 

10.5265428 

10.5260808 

10.5256192 

23 

22 

21 

95823.94 

95815.62 

95807.29 

335087.28 

334731*91 

334377*24 

349690.55 

349350.04 

349010.23 

9.9814740 

9.9814363 

9.9813986 

10.5251579 
10.5246971 
10.52423 67 

20 

19 

l8 

95798.95 

95790.60 

95782.25 

334023.26 

333669.97 

333317.36 

348671.10 

348332.67 

347994.92 

9.9813608 

9.9813229 

9.9812850 

10.5237767 
10.5233 171 
10.5228579 

17 

l6 

15 

9$773-S9 

95765.52 

95757.H 

332965.43 

332614.19 

332263.62 

347657.85 

347321.46 

346985.76 

9.981247 1 
9.9812091 
9.9811711 

10.5223991 

10.5219408 

10.5214828 

14 

13 

12 

95748.75 

95740.35 

95731-95 

331913.73 

331564.52 

331215.98 

346650.73 

346316.37 

345982.69 

9.9811331 

9.9810950 

9.9810569 

10.5210252 
10.5205681 
10.5201 113 

II 

IO 

9 

95723*54 
957 1 5*1 2 
95706.69 

330868.II 

330520.91 

330174.38 

345649.69 

345317*35 

344985.68 

9.9810187 

9.9809805 

9.9809423 

10.5 196549 
10.5191989 
10.5 187434 

8 

7 

6 

95698.25 

95689.81 

95681.36 

329828.51 
329483.3O 
329138.7  6 

344654.67 

344324*33 

343994.65 

« 

9.9809040 

9.9808657 

9.9808273 

10.5182882 
10.5 178334 
10.5 173790 

5 

4 

3 

95672.90 

95664.43 

95655*95 

328794.87 

328451.64 

328109.07 

343665.63 

343337*27 

343009.56 

9.98078,89 

9.9807505 

9.9807120 

10.5169250 

10.5164714 

10.5160182 

2 

i 

c 

95647.47 
95638.98 

95630.48 

327767.15 
327425.88 
3270.85.2  6 

342682.51 

342356.11 

342030.36 

9*98°6735 

9.9806349 

9.9805963 

10.5155654 

10.5151130 

10.5146610 

a 

»-*• 

:  Î3 

Ç. 

17  Degrees.  1 

et 

O 

if) 

m 

Sines. 

r  angents.  | 

Secants. 

■Log,  Sin .  j. 

Lang  A 

O 

29237.17' 

3O573.O7  ! 

L04569.18 

M659353 

9.4853390I 

1 

2 

3 

29264.99 

29292.80 

29320.61 

30604.88 
3O636.69 
30668.5  1 

104578.48 

104587.80 

104597.12 

9.4663483 

9.4667609 

9.4671730 

9.4857907 

9.48624191 

9.48669281 

•  1 

4 

5 

6 

29343.42 

29376.23 

29404.03 

30700.34 

30732.l8 

30764.02 

104606.46 

104615.81 

104625.16 

9.4675848 

9.4679960 

9.4684069 

9.4871433 

9.4875933 

9.48804301 

7 

8 

9 

29431.83 

29459.63 

29487.43 

30795.86 

308l7.7l 

30859.57 

104634.53 

104643.91 

104653.30 

9.4688173 

9.4692273 

9.4696369 

9.4884924 

9.4889413 

9.4893898 

10 

11 

12 

29515.22 

29543.02 

29570.80 

30891.43 

3O923.3O 

30955.17 

104662.70 

104672.11 

104681.53 

9.470046 1 
9.4704548 
9.4708631 

9.4898380I 

9.4902858 

9.4907332! 

13 

H 

*5 

29598.59 

29626.38 

29654.16 

30987.05 

3IOl8.93 

31050.82 

104690.96 

104700.40 

104709.36 

9.4712710 

9.4716785 

9.4720856 

9.491 1802I 
9.49162691 
9.492073 1| 

16 

17 

18 

29681.94 

29709.71 

29737.49 

3I082.72 

3  il  14.62 

3 1  *49.5  3 

104719.32 

104728.79 

104738.28 

94724922 

9.4728985 

9.4733043 

9.4925190 

9.4929646I 

9.4934097I 

19 

20 

21 

29765.26 

29793-03 

29820.79 

31178,44 

31210.36 

31242.29 

104747.77 

104757.28 

104766.79 

9.4737097 

9.4741146 

9.4745192 

9.4938545I 

9.49429881 

9.4947429I 

22 

23 

24 

29848.56 

29876.32 

29904.08 

31274.22 

31306.16 

31338.10 

104776.32 

104785.86 

104795.4c 

9.4749234 

94753271 

9.4757304 

9.4951865 

9.4956298 

9.4960727I 

2*) 
2  6 
27 

29931.84 

29959.59 

29987.34 

31370.05 

31402.00 

31433.96 

104804.96 
104814.53 
104824.1 1 

9.4761334 

9.4765359 

9.4769380 

9.4965152 

9.4969574 

9-4973991] 

23 

29 

30 

30015.09 

30042.84 

30070.58 

31465.93 

31497.90 

31529.88 

104833.7c 

104843.3c 

104852.91 

9-4773396 

9.4777409 

9.4781418 

9.4978406 

9.4982816 

9.4987223 

72  Degrees. 


r-r 

a 

c/a 

•» 

-Sines. 

Tangents. 

Secants. 

Zog'.  6>’«. 

Zïg*  Tà/zg, 

60 

95630.48; 

527085.26 

342030.36 

» 

9.9805963 

10.5 146610 

59 

58 

57 

95621.97 

95613.45 

95604.92 

326745.29 

526405.96 

526067.2^ 

341705.26 

341380.80 

341056.99 

! 

», 

9.9805  5  7f 
9.9805I9O 
9.9804803 

10.5142093 
IO*5 1 375  S  i 

10.5133072 

56 

55 

54 

95596.39 
95587.85 
9  5  5  79-30 

325729.24 

325391.84 

325055.08 

340733.82 

340411.30 

340089.41 

9.98044I5 

9.9804027 

9.9803639 

10.5128567 
10.5124067 
10.5 1 19570 

53 

52 

5i 

9  «70.74 
95562.17 
95553.60 

324718.95 

324383.46 

324048.6c 

339768.16 

339447.54 

339127.55 

9.980325O 

9.980286O 

9.9802471 

10.5115076 

10.5110587 

10.5106102 

5° 

49 

48 

47 

46 

45 

95545.02 

95536.43 

95527.84 

323714.38 

323380.78 

323047.8c 

538808.20 

338489.48 

338171.38 

9.980208l 

9.980I69O 

9.980I299 

10.5101620 

10.5097142 

10.5092668 

955I9-23 
955 10.61 

955OI-99 

322715.46 

322383.73 

322052.63 

337853.91 

337537.07 

337220.8/. 

9.980O908 

9.980O516 

9.9800124 

10.5088198 

10.5083731 

10.5079269 

44 

43 

42 

95493.36 

95484.73 

95476.08 

321722.15 

321392.28 

321063.04 

336905.24 

336590.26 

336275.89 

9.979973* 

9*9799339 

9.9798946 

10.5074810 

10.5070354 

10.5065903 

41 

40 

39 

95467.42 

95458.76 

95450.09 

320734.40 

320406.38 

320078.97 

335962.14 

335649.00 

335386-47 

9.9798552 

9.9798158 

9.9797764 

10.5061455 

10.5057012 

10.5052571 

38 

37 

36 

95441.41 

95432-73 

95424.03 

319752.17 

319425.98 

319100.35 

335O24.55 

334713.24 

334402.54 

9.9797369 

9.9796973 

9.9796578 

10.5048135 

10.5043700 

10.5039273 

35 

34 

33 

32 

31 

3C 

95415.33 

95406.62 

95397.9c 

318775.4c 
31845 1.02 
318127.24 

334092.44 

333782.94 

333474.05 

9.9796182 

9-9795785 

9.9795388 

10.5034848 

10.5030426 

10.5026009 

95389.17 

95380.45 

95371.65 

317804.06 

517481.47 

>317159.48 

333i65-75 

332858.05 

332550.95 

9.9794991 

9-9794593 

9.9794195 

10.5021594 
10.5017 184 

10.5012777 

g 

*-*• 

S 

O) 

c/> 

• 

50 

1 7  Degrees. 

Sines. 

Tangents. 

Secants. 

Log.  Sin. 

Tang. 

30070.58 

31529.88 

104852.91 

9.4781418 

9*4987223 

31 

32 

33 

34 

35 

36 

30098.32 

30126.06 

30153.80 

31561.86 

31593-85 

31625.85 

104862.53 

104872.17 

104881.81 

9.4785423 

9.4789423 

9.4793420 

9.4991626 

9.4996026 

9*5000422 

30181.53 

30209.26 

30236.99 

31657.85 

31689.86 

31721.87 

104891.46 

104901.13 

104910.80 

9.4797412 

9.4801401 

9.4805385 

9.5004814 

9.5009203 

9.5013588 

37 

38 

39 

30264.71 

30292.44 

30320.16 

31753.89 

31785.91 

31817.94 

104920.49 

104930.19 

104939.89 

9.48093  66 
9.4813342 
9.4817315 

9.5017969 

9.5022347 

9.5026721 

40 

41 

42 

43 

44 

45 

30347.88 

30375.59 

30403.31 

31849.98 

31882.02 

31914.07 

104949.61 

104959:34 

104969.08 

9.4821283 

9.4825248 

9.4829208 

9.5031092 

9-5035459 

9.5039822 

30431.02 

30458.72 

30486.43 

31946.13 

31978.19 

32010.25 

104978.83 
104988.59 
104998.3  6 

9.4833165 

9.4837117 

9.4841066 

9.5044182 

9.5048538 

9.5052891 

46 

47 

48 

30514.13 

30541.83 

30569.53 

32042.32 

32074.40 

32106.49 

105008.15 

105017.94 

105027.74 

9.4845010 

9.4848951 

9.4852888 

9.5057240 

9.5061586 

9.5065928 

49 

5° 

5i 

30597.23 

30624.92 

30652.61 

32138.58 

32170.67 

32202.77 

105037.56 

105047.38 

105057.22 

9.4856820 

9.4860749 

9.4864674 

9.5070267 

9.5074602 

9.5078933 

52 

53 

54 

30680.29 

30707.98 

30735.66 

32234.88 

32267.00 

32299.12 

105067.06 

105076.92 

|io5o86.79 

9.4868595 

9.4872512 

9.4876426 

9.5083261 

9.5087586 

9«5°9I9°7 

55 

56 

57 

30763.34 

30791.02 

30818.69 

32331.25 

32363.38 

32395.52 

105096.67 

105106.56 

105116.46 

9.4880335 
9.4884240 
9.4888 143 

9.5096224 

9.5100539 

9.5104849 

5« 

59 

60 

30846.36 

30874.03 

30901.7c 

32427.66 

32459.81 

32491.97 

105 126.37 
105136.29 
105146.22 

9.4892040 

9.4895934 

9.4899824] 

9.5 109156 
9.5113460 
9.5117760 

£ 

* 

3 

7  a  Degrees. 

c 

f-t* 

<T> 

C/3 

• 

Sines. 

Tangents. 

Secants. 

Xog.  *SV'«. 

Tang, 

30 

95371.69 

3»7»59-48 

332550.95 

9.9794195 

10.5012777 

29 

28 

27 

95362.94 

95354.18 

95345.42 

316838.O8 

316517.28 

316197.06 

332244.44 

331938.53 

331633.20 

9*9793796 

9.9793398 

9.9792998 

10.5008374 

10.5003974 

10.4999578 

26 

25 

24 

95336.64 

95327.86 

95319.07 

315877.44 

315558.40 

315239.94 

33x328.47 

331024.32 

330720.76 

* 

9.9792599 

9.9792198 

9*9791798 

IO.4995  186 
10.4990797 
iO.4986412 

23 

22 

21 

9531.027 

95301.46 

95292.64 

314922.0  7 
314604.78 
314288.07 

330417.78 

330115.39 

329813.57 

9.9791397 

9.9790996 

9.9790594 

IO.4982031 

10.4977653 

10.4973279 

20 

19 

l8 

95283.82 

95274.99 

95266.15 

313971.94 

313656.39 

313341.41 

3295 12.34 
329211.68 
328911.60 

- 

9.9790192 

9.9789789 

9.9789386 

10.4968908 

10.4964541 

10.4960178 

17 

l6 

15 

95257.30 

95248.44 

95239.58 

313027.01 

312713.17 

312399.91 

328612.09 

328313.16 

328014.79 

9.9788983 

9.9788579 

9.9788175 

IC.4955818 
IO.495  !462 
10.4947109 

H 

13 

12 

95230.71 

95221.83 

95212.94 

3 12087.22 
311775.09 
311463.53 

327717.00 

327419.77 

327123.11 

9.9787770 

9.9787365 

9.9786960 

10.4942760 

10,4938414 

10.4934072 

1 1 

IO 

9 

95204.04 
95195.14 
95 186.23 

311152.54 
3 10842.10 
310532.23 

326827.02 

326531.49 

326236.52 

9.9786554 

9.9786148 

9.9785741 

10.4929733 

10.4925398 

10.4921067 

8 

7 

6 

95177.31 

95168.3s 

95»  59*44 

3 10222.91 
309914.16 
309605.96 

325942.1 1 
325648.25 
325354.96 

9.9785334 

9.9784927 

9.9784519 

10.4916739 

10.4912414 

10.4908093 

1 

5 

4 

3 

95150.50 

95141.54 

95132.58 

309298.3 1 
308991.22 
308684.68 

325062.22 

324770.03 

324478.40 

9.9784m 

9.9783702 

9.9783293 

10.4903776 
10.4899461 
10.489515 I 

2 

1 

c 

95I23.61 
951  14.64 

95105.65 

30837 8.69 
308073.25 
307768.35 

324187.32 

323896.78 

323606.8c 

9.9782883 

9.9782474 

9.9782063 

10.4890844 
10.4886540 
ï  0.48  8  2240 

K 


K 

5 

4-- 

18  Degrees. 

et 

a 

VI 

é 

Sines.  |  Tangents. 

Secants. 

Log.  Sin .  Ta/g. 

O 

30901.70) 

32491.97 

105146.22 

9.4899824 

9.5117760 

1 

2 

? 

30929.36 

30957.02 

30984.68 

32524.13 

32556.3° 

32588.48 

105 156.17 
105166.12 
105 176.08 

9.4903710 
9.4907592 
9.491 1471 

9.5122057 
9.5126351  , 
9.5130641 

4 

5 

6 

31012.34 

31039.99 

31067.64 

32620.66 

32652.85 

32685.04 

105 186.06 
105  196.05 
105206.04 

9.4915345 

9.4919216 

9.4923083 

9-5 134927 
9.5139210 

9.5143490 

7 

8 

9 

31095.29 

31122.94 

31150.58 

32717.24 

3274944 

32781.65 

105216.05 

105226.07 

105236.1c 

9.4926946 

9.4930806 

94934661 

9.5147766 

9.5152039 

9.5156309 

10 

1 1 

12 

31178.22 

31205.86 

31233.49 

32813.87 

32846.10 

32878.33 

105246.14 

105256.19 

105266.25 

9-493^5 1 3 
9.4942361 

9.4946205 

9.5160575 

9.5164838 

9.5169097 

13 

H 

■15 

31261.12 

31288.75 

313*6.38 

32910.56 
'  32942.80 

32975-05 

105276.33 

105286.41 

105296.51 

9.4950046 

9.4953883 

9.4957716 

9.5*73353 

9.5177606 

9.5181855 

■i6 

17 

18 

31344.00 

31371.63 

31399.25 

33007.3 1 

33°39-57 

33071.84 

105306.61 

105316.73 

105326.86 

* 

9496^45 

94965370 

9.4969192 

9.5186101 

9.5190344 

9-5i94583 

19 

20 

>21 

31426.86 

31454.48 

31482.09 

33 104.1 1 
33136.39 
33168.68 

105336*99 

105347.14 

105357.30 

94973010 
94976824 
9  4980635 

9.5198819 
9.5203052 
9. 5207282 

22 

23 

.24 

31509.69 

3I537-30 

31564.90 

33200.97 

33233.27 

33265.57 

I053^7..47 

105377.65 

105387.85 

9.4984442 

9.4988245 

94992045 

9.5211508 

9.5215730 

9.5219950 

25 

■26 

27 

31592.50 
,  31620.10 
3 1 647.70 

33297.88 

33330.20 

33362-52 

IO5398.O5 

105408.26 

IO5418.49 

9.4995840 

9.4999633 

9.5003421 

9.5224166 

9.5228379 

9.5232589 

2  o 

29 

30 

31675.29 

31702.88 

31730.47 

33394.85 

33427.19 

33459.53 

105428.73 

105438.97 

105449.23 

9.5007206 

9.5010987 

9.5014764 

9.5236795 

9.5240999 

9.5245199 

3£ 
►—  • 

3 

C 

71  Degrees. 

rr 

a 

V) 

« 

Sines. 

Tangents. 

Secants. 

Log»  Sin .  J 

90 

9510^.65 

307768.35 

323606.80 

9.9782063 

10.4882240 

59 

58 

57 

95096.66 

95087.66 
96078.65] 

307464.00 

307160.20 

306856.93 

323317.36 

323028.46 

322740.11 

9.9781653 

9.9781241 

9.9780830 

10.4877943 

10.4873649 

10.4869359 

56 

55 

54 

95069.63 

95060.60 

95051.57 

306554.21 

306252.03 

305950.38 

322452.30 
322165.03 

321878.30 

9.9780418 

9.9780006 

9-9779593 

10.486^073 
10.4860790 
10.48565 10 

53 

52 

51 

95042.53 

95033.48 

95024.42 

305649.28 

305348.70 

305048.66 

321592.10 

321306.44 

321021.32 

* 

9.9779180 

9.9778766 

9-9778353 

10.4852234 

10.4847961 

10.4843691 

50 

49 

48 

95015.36 

95006.29 

94997.21 

304749.15 

304450.18 

304151.73 

320736.73 

320452.66 

320169.13 

9-9777938 
9-9777')  23 
9.9777108 

10.4839425 

10.4835162 

10.4830903 

47 

46 

45 

94988.12 
94979.02 
94969.9  i 

303853.81 

303556.41 

303259.54 

319886.13 

319603.65 

319321.70 

9.9776693 

9.9776277 

9.9775860 

xo.4826647 

10.4822394 

10.4818145 

44 

43 

42 

94960.80 

94951.68 

94942.55 

302963.20 

302667.37 

302372.07 

319040.28 

3is759-37 

318478.99 

9*977  5444 
9.9775026 
9.9774609 

10.4813899 

10.4809656 

10.4805417 

41 

40 

39 

94933*41 
94924.26 
94915. XI 

302077.28 

3.01783.01 

301489.26 

318199.13 

3x7919.78 

317640.95 

9.9774191 

9.9773772 

9-9773354 

10.4801 181 
10.4796948 
10,4792718 

38 

37 

36 

94905.95 

94896.78 

94887.60 

301196.02 
300903.30 
30061 1.09 

317362 .6* 
317084.8^ 
316807.56 

9.9772934 

9.9772515 

9.9772095 

10.4788492 

10.4784270 

10.4780050 

35 

34 

33 

94878.41 

94869.22 

94860.02 

300319.39 

300028.2c 

299737.51 

316530.78 
3 16254.52 
315978.76 

9,9771674 

9,9771253 

9.9770832 

10.4775834 

10.4771621 

10.4767411 

32 

3i 

3C 

94850.81 

94841.55 

94832.37 

299447-34 

299157.66 

298868.5c 

3i$7°3-5i 

31542S.77 

31^54-53 

9.977041C 

9.9769988 

9.9769566 

10.4763205 

10.4759001 

10.4754801 

K  2 

2 

3 

3 

18  Degrees. 

rt 

O) 

<s> 

« 

Sines.  1  Tangents. 

Secants. 

Xog.  »SÏ«.  27wzg-. 

30 

' 

j  31730.47 

33459-53 

105449.23 

9.5014764 

9.5245199 

31 

32 

33 

31758.05 

31785.63 

31813.21 

! 

3349Î.88 

33524.24 

33556.6° 

105459.50 

105469.78 

105480.07 

9.5018538 

9.5022308 

9.5026075 

9.5249395 

9.5253589 

9- 5257779 

34 

35 

36 

31840.79 
3 1868.36 
31895.93 

33588.97 

33621.34 

33653.72 

105490.37 

105500.68 

105511.01 

9.5029838 

9.5033597 

9. 5037353 

9.5261966 

9.5266150 

9.5270331 

37 

38 

39 

31923.50 

31951.06 

31978.63 

33686.II 

33718.50 

33750.9° 

105521.34 

105531-69 

105542.04 

9.5041105 

9.5044853 

9.5048598 

9.5274508 

9.5278682 

9.5282853 

40 

41 

42 

32006.19 

32033.74 

32061.30 

33783.30 

33815.71 

33848.13 

105552.41 

105562.79 

105573.18 

9-5052339 
9.5056077 
9.505981. 1 

9.5287021 

9.529H86 

9.5295347 

43 

44 

45 

32088.85 
321 16.40 
32143.95 

33880.56 

33912.99 

33945*43 

105583.58 

io5  5  93*99 
IO5604.4I 

9.5063542 

9.5067268 

9.5070992 

9.5299505 

9.5303661 

9.5307813 

4  6 

47 

48 

32171.49 

32199.03 

32226.57 

33977.87 

34010.39 

34042.78 

IO5614.85 

IO5625.25 

i05635.75 

9.5074712 

9.5078428 

9.5082141 

9.53H96I 

9.53l6l07 

9.5320250 

49 

5° 

5i 

32254.10 

32281.64 

32309.17 

34075-24 

34107.71 

34140.19 

105646.21 

105656.69 

105667.18 

9.5085850 

9*5089556 

9.5093258 

9.5324389 

9.5328526 

9.5332659 

52 

53 

54 

32336.70 

32364.22 

32391.74 

34172.67 

34205.16 

34237.65 

105677.68 

105688.19 

105698.71 

9.5096956 
9.5 10065 1 

9.5104343 

9.5336789 

9,5340916 

9.5345040 

55 

56 

57 

32419.26 

32446.78 

32474.29 

34270.15  105709.24 
34302.66  105719.78 
34335*ï^iic573°*34 

9.5108031 

9.5111716 

9.5115397 

9-5349!6i 

9.5353278 

9-5357393 

58 

59 

60 

32501.80 

32529.31 

32556*82 

34367.70 

34400.23 

34432.76 

105740.90 

105751.48 

105762.07 

9.5119074 

9.5122749 

9.5126419 

9.536l505 

9*5  3  65  6  !  3 
9.5369719 

7i  Degrees. 


P 

rt 

O) 

« 

Sines. 

Tangents. 

Secants. 

Tang, 

30 

94832.36 

298868.50 

315114-53 

9.9769566 

10.4754801 

29 

28 

27 

26 

25 

24 

94823.13 

94813.89 

94804.64 

298579.83 

298291.66 

298004.00 

314880.79 

314607.56 

314334.83 

9.9769143 

9.9768720 

9.9768296 

10.4750605 
10.474641 1 
10.4742221 

947S"v3'8 

947S6.11 

94776.84 

297716.83 

297430.16 

297143.99 

314062.59 
313790.86 
3135 19.62 

9.9767872 

9.9767447 

9.9767022 

10.4738034 
10.4733850 
10.472  9669 

23 

22 

2 1 

20 

19 

18 

94767.56 

94758.27 

94748.97 

296858.31 

296573.12 

296288.42 

313248.87 

312978.62 

312708.86 

9,9766597 

9.9766171 

9-9765745 

10.4725492 
10.47213 18 
IO.4717147 

94739.66 

94730-35 

94721.03 

296004.22 

295720.50 

295437.27 

312439.59 

312170.81 

311902.52 

9.9765318 

9.9764891 

9.9764464 

10.4712979 

10.4708814 

10.4704653 

17 

16 

15 

14 

13 

12 

1 1 

10 

9 

8 

7 

6 

5 

L 

3 

947II.7O 

94702.36 

94693.OI 

295154.53 

294872.27 

294590.50 

311634.72 

311367.40 

311100.57 

9.9764036 

9.9763608 

9-9763i79 

10.4700495 

10.4696339 

10.4692187 

94683.66 

94674.3° 

94664.93 

294309.21 

294028.40 

293748.07 

310834.22 

310568.35 

310302.96 

9.9762750 

9.9762321 

9.9761891 

10.4688039 

10.4683893 

10.4679750 

94655-55 

94646.I6 

94636.76 

293468.22 

293188.85 

292909.95 

310038,05 

309773.63 

309509.67 

9.9761461 

9.976103c 

9.9760599 

\ 

10.4675611 

10.4671474 

10.4667341 

94627.36p9263i.52 

94617.95  292353.58 

94608. 53I292O76.IO 

309246.20 
308983.19 
30872  0.66 

9.9760167 

9’9759736 

9.9769303 

10.466321 1 
10.4659084 
10.4654960 

94599.!° 

94589.67 

94580.23 

291799.09 

291522.56 

291246.49 

308458.60 

308197.02 

307935.90 

9.9758870 

9-9758437 

9.9758004 

10.4650839 

10.4646722 

10.46426Q7 

2 

1 

0 

9457O.78 

9456i*32 

9455ï. 85 

290970.89 

>290695.76 

290421.09 

307675.25 

307415.07 

507I55-35 

9*97  57570 
9-9757I35 
9.97567oi 

10.4638495 

10.4634387 

10.4630281 

£ 

)-*• 

3 

c 

« 

\ 

19  Degrees 

rt 

a 

c/i 

• 

Sines.  jTangents. 

Secants. 

Log,  Sin, 

o 

32$  *56.82 

34432.76 

105762.07 

9.5126419 

9.5369719 

1 

2 

3 

32584.32 

32611.82 

32639.31 

34465.3O 

34497.85 

34530-40 

105772.67 

105783.28 

105793.90 

9»5I30086 

9.5I33750 

9.5137410 

9.5373^2i 

9.5377920 

9.5382017 

4 

5 

6 

32666.81 

32694.30 

32721.79 

34562.96 

34595-53 

34628.10 

105804.53 

105815,17 

105825.83 

9.5141067 

9.5144721 

9.5148371 

9.5386110 

9.5390200 

9.5394287 

7 

8 

9 

32749-28 

32776.76 

32804.24 

34660.68 
34693.2  7 
34725.86 

105836.49 

105847.17 

105857.86 

9.5152017 

9.5155660 

9.51593°° 

9.5398?7i 

9.5402453 

9.5406531 

10 

11 

12 

32831.72 

328^9,19 

32886.66 

34758.46 

34791.07 

34823.68 

105868.55 

105879.26 

105889.99 

9.5262936 

9.5266569 

9.5270198 

9.5410606 

9.5'4i4ô78 

9.5418747 

13 

14 
*5 

32914.13 

32941.60 

32969.06 

34856.30 

34888.93 

34921.56 

105900.72 

105911.46 

105922.21 

9. 5173824 

9-5177447 

9.5181066 

9,5422813 

9.5426877 

9.5430937 

1 6 

17 

18 

32996.52 

33023.98 

33051.44 

34954.20 

34986.85 

35019.5° 

105932.98 

105943.76 

105954.54 

9.5184682 

9.5188295 

9.5191904 

9-5434994 

9.5439048 

9.5443100 

19 

20 

21 

33078.89 

33106.34 

33133.79 

35052.16 

35084.83 

35II7*5° 

105965.34 

105976.15 

105986.97 

9.5195510 

9*5I99ii2 
9  5202711 

9.5447148 

9-54$  *  193 

9.5455236 

* 

-- 

22 

23 

24 

.  j.  |i  ...  1 

33161.23 

33188.67 

33216.11 

35150.18 

35182.87 

35215.56 

io5997*8i 

106008.65 

106019.51 

9.5206307 

9.5209§99 

9.5213488 

9.545927<5 

9.5063312 

9.5467346 

25 

26 
2? 

33243*5*) 

33270.98 

33298.41 

35248.26 

35280.97 

35313.68 

106030.37 

106041.25 

106052.14 

9.52I7O74 

9.5220656 

9.5224235 

9-5471377 

9.5475405 

9.5479430 

28 

29 

30 

33325-84 

33353-27 

33380.69 

35346.40 

35379.13 

35411.86 

106063.04 

106073,95 

106084.87 

9.5227811 

9.5231383 

9.5234953 

9.5483452 

9.5487471 

9.5491487 

_ 

£ 

* 

3 

P 

70  Degrees. 

rr 

C* 

QO 

• 

Sines. 

Tangents. 

Secants. 

67». 

-ktg'.  Tàwg. 

6o 

94551.86 

290421.09 

307*55*35 

9.9756701 

10.4630281 

$9 

58 

57 

94542.38 

94532.90 

94523.41 

290146.88 
289873.14 
289599.8  6 

306896.10, 

306637.31 

306378.98 

9.975^265 

9.9755830 

9-9755394 

• 

10.4626179 

IO.4622080 

10.4617983 

I6 

55 

54 

94513-91 

94504.40 

94494.89 

289327,04 

289054.67 

288782.77 

306121. 11 
305863.70 
305606.75 

9-9754957 

9.9754521 

9.9754083 

10.4613890 

10,4609800 

IO.4605713 

53 

52 

5i 

94485.37 

94475.84 

94466.30 

288511.32 

288240.33 
287969.79 

305503.26 

305094.23 

304838.64 

9.9753646 

9.9753208 

9.9752769 

10.4601629 

IO-4597547 

10.4593469 

5° 

49 

48 

94456.75 

94437.64 

287699.7c 

287430.07 

287160.88 

304583.52 

304328.84 

304074.62 

9.9752330 

9*97  5 1  ^9 1 
9-975I45I 

10.4589394 

10.4585322 

10.4581253 

47 

46 

45 

94428.07 

94418.49 

94408.90 

286892.15 

286623.86 

286356.02 

303820.84 

303567.52 

303314.64 

9.975101 1 

9*9750570 

9.9750129 

10.4577187S 

10.4573123 

10.4569063 

44 

43 

42 

94399.31 

94389.71 

94380.10 

286088.63 

285821.68 

285555.17 

303062.21 

302810.23 

302558.68 

9.9749688 

9.9749246 

9.9748804 

10.4565006 

10.4560952 

10.4556900 

4i 

40 

39 

94370.48 

94360.85 

94351.22 

285289.11 

285023.49 

284758.31 

302307.59 

302056.93 

301806.72 

9.9748361 

9.9747918 

9-9747475 

10.4552852 

10.4548807 

10.4544764 

38 

37 

36 

94341-57 

94331.92 

94322.27 

284493.56 

284229.22 

283965.39 

301556.94 

301307.60 

301058.70 

9.9747031 

9.9746587 

9.9746142 

10.4540724 

10.4536688 

10.4532654 

35 

34 

33 

94312.60 

94302.93 

94293.25 

283  701  #96 
283438.96 
283176.39 

300810.24 

300562.21 

300314.62 

9.9745697 

9-9745252 

9.9744806 

10.4528623 

10.4524595 

10.4520570 

32 

3i 

3e 

94283.56 

94273.86 

94264.15 

282914.2*? 

282652.56 

282391.29 

300667.46 

299820.73 

299574.43 

9-9744359 

9.9743913 

9.9743466 

10.4516548 
10.4512529  . 
10,4508513 

1  Mi  nutes.  j  g. 

1 9  Degrees* 

Sines,  j  Tangents, 

Secants. 

Xog.  Sin, 

Xog-.  T/zwg. 

33380.69 

35411.86 

106084.87 

9.5234953 

9.5491487 

31 

32 

33 

33408.10 

33435-52 

33462.93 

35444.60 

35477-35 

35510.10 

 *  j. 

106095.80 

106106.75 

106117.70 

9.5238518 

9.5242081 

9.5245640 

9-54955°° 
9-5499$ 1 1 
9-55°35I9 

34 

35 

36 

33490.34 

33517-7') 

33545-16 

35542.86 

35575*^3 

35608.4O 

106128.67 

106139.65 

106150.6/ 

9.52491 96 

9.5252749 

9.5256298 

9.5507523 

9.55x1525 

9.5515524 

37 

38 

39 

33572.56 

33599.96 

33627.35 

3564l.l8 

35673.97 

35706.76 

106161.6/ 

106172.65 

106183.67 

9.5259844 

9.5263387 

9.5266927 

9.5519521 

9.5523514 

9.5527504 

40 

41 

42 

33654-75 

33682.14 

33709.53 

35739-5^ 

35772.37 

35805.18 

106194.71 

106205.75 

106216.81 

9.5270463 

9.5273997 

9.5277526 

9.5531492 

9.5535477 

9.5539459 

43 

44 

45 

33736.91 

33764.29 

33791.67 

35838.OO 

35870.83 

35903.67 

106227.88 

106238.96 

106256.05 

9.5281053 

9.5284577 

9.5288097 

9.5543438 

9.5547415 

9.5551388 

46 

47 

48 

33819.05 

33846.42 

33873.89 

35936.51 

35969.36 

36002.22 

106261.15 

106272.27 

106283.39 

9.5291614 
9.5295  128 
9.5298638 

9.5555359 

9- 5559327 
9.5563292 

49 

50 

51 

33901.16 

33928.53 

33955-89 

36035.08 

36067.95 

361OO.83 

106294.53 

106305.68 

106316.84 

9.5302146 

9.5305650 

9.5309151 

9.5567255 

9.5571214 

9.5575171 

52 

53 

54 

33983.25 

34010.60 

34037.95 

36133.71 

36166.6O 

36199.50 

106328.01 

106339.19 

106350.38 

9.5312649 

9.5316143 

9.5319635 

9.5579125 

9.5583077 

9.5587025 

55 

5* 

57 

34065.3O 

34092.65 

34120.00 

36232.40 

36265.3I 

36298.23 

106361.58 

106372.80 

106384.03 

9.5323123 

9.5326608 

9.5330090 

9.5590971 

9.5594914 

9.5598854 

58 

59 

60 

34X47-34 

34174.68 

34202.01 

36331.15 

36364.O8 

36397.O2 

106395.27 

106406.52 

106417.78 

9.5333569 

9"5337°44 

9.5340517 

9.^602792 

9.5606727 

9.56IO659 

a 
>-* . 
s 
c 

70  Degrees. 

s~t 

a 

C/> 

9 

Sines. 

T  angents. 

Secants. 

Zo£.  .SV». 

Xcg. 

30 

94264.15 

282391.29 

299574-43 

9.9743466  10.4508513 

29 

94254.43 

282130.45 

299328.56 

9.9743018 

10.4504500 

28 

94244.71 

281870.03 

299083.12 

9.9742570 

10.4500489 

27 

94234.98 

281610.04 

298838.1 1 

9.9742122 

10.4496481 

26 

94225.24 

281350*48 

298593.52 

9.9741673 

10.4492477 

25 

94215.50 

281091.34 

298349.36 

9.974122410.4488475 

24 

94205.75 

280832.63 

298105.63 

9.9740774110.4484476 

23 

94195.98 

280574.33 

297862.31 

9.9740324 

10.4480479 

22 

94186.21 

280316.46 

297619.42 

9.9739873 

10.4476486 

21 

94176.44 

280059.01 

297376.95 

9.97  39422 

10.4472496 

20 

94166.65 

279801.98 

297134.90 

9.9738971 

10.4468508 

19 

94156.86 

279545-37 

296893.27 

9.9738519 

10.4464523 

l8 

94147.05 

279289.17 

296652.05 

9.9738067 

10.4460541 

-17 

94137-24 

279033.39 

296411.25 

9.9737615 

10.4456562 

16 

94127.43 

278778.02 

296170.87 

9-9737*62 

10.4452585 

15 

94117.60 

278523.07 

295930.90 

- 

9.9736709 

10.4448612 

14 

94107.77 

278268.53 

295691.35 

9-97  36255 

10.4444641 

13 

94°97-93 

278014.40 

295452.21 

9.9735801 

10.4440673 

12 

94088.08 

277760.69 

295213.48 

9-9735346 

10.4436708 

ii 

94078.22 

277507.38 

294975.16 

9.9734891 

10.4432745 

IC 

94068.35 

277254.48 

294737.25 

9-9734435 

10.4428786 

9 

94058.48 

- 

277001.99 

294499.75 

9-973398o 

10.4424829 

8 

94048.60 

276749.90 

294262.65 

9.9733523 

10.4420875 

7 

94038.71 

276498.22 

294025.97 

9.9733067 

10.4416923 

6 

94028.81 

276246.95 

293789.68 

9.9732610 

10.4412975 

5 

94018.91 

275996.08 

293553.80 

9.9732152 

10.4409029 

4 

94008.99 

275745.61 

293318.33 

9.973î694 

10.4405086 

3 

93999.07 

275495-54 

293083.26 

9-9731236 

10.4401146 

|  2 

93989.14 

275245.8% 

292848.58 

9.9730777 

10,4397208 

i  1 

93979.21 

274996.61 

292614.31 

9-9730318 

10.4393273 

i-  0 

93969.26 

274747-74 

292380.44 

9.9729858. 

10.4389341 

1  .  I  L  X, 

.  _  .  _ _  _  .  _ .....  -  1 

& 

3 

P 

20  Degrees. 

rt 

O 

C/î 

•  Sines.  |  Tangents.  1 

Secants. 

Log-.  6V«. 

Z,og.  Tang. 

0 

34202.01 

36397.62 

106417.78 

9.5340517 

9.5610659 

I 

34229.35 

36429.97 

106429.05 

9.5343986 

9.5614588 

2 

34256.68 

36462.92 

106440.33 

9-5347452 

9.56185  15 

3 

34284.00 

36495.88 

10645 1.63 

9.5350915 

9.5622439 

4 

343 11-33 

36528.85 

106462.94 

9*5354375 

9.5626360 

5 

34338-6«5 

36561.82 

106474.26 

9.5357832 

9.5630278 

6 

34365.97 

36594.80 

106485.59 

9.5361286 

9.5634194 

7 

34393.29 

36627.79 

106496.93 

9-  53*54737 

9.5638107 

8 

34420.60 

36660.79 

106508.28 

9.5368184 

9.5642018 

9 

34447.92 

36693.79 

1065 19.64 

9.537i628 

9.5645925 

10 

34475.21 

36726.80 

106531.01 

9.5375070 

9.564983  1 

I  X 

34502.52 

36759.82 

106542.40 

9.5378508 

9-5653733 

X  2 

34529*82 

36792.84 

106553.80 

9.5381943 

9.5657633 

13 

34557.12 

36825.87 

106565.21 

9.5385375 

9.5661530 

14 

34584.41 

36858.91 

106576.63 

9.5388804 

9.5665424 

*5 

34611.71 

36891.95 

106588.07 

9.539223O 

9.5669316 

16 

34639.00 

36925.00 

1065  99.5  i 

9*5395653 

9.5673205 

17 

34666.28 

36958.06 

106610.97 

9.5399073 

9.5677091 

18 

34693.57 

36991.13 

106622.43 

9.5402489 

9.5680975 

i9 

1 34720.85 

37024.20 

106633.91 

9.5405903 

9.5684856 

20 

34748.12 

37057.28 

106645.40 

9.5409314 

9.5688735 

21 

34775*40 

37090.37 

106656.90 

9.5412721 

9.569261 1 

22 

34802.67 

37123.46 

106668.42 

9.5416126 

9.5696484 

23 

34829.94 

37156.56 

106679.94 

9.5419527 

9.5700355 

■24 

34857.20 

37189.67 

106691.48 

9.5422926 

9.5704223 

25 

34884.47 

37222.78  106703.02 

9.5426321 

9.5708088 

26 

349X1*73 

37255.90 

106714.58 

9.5429713 

.  9-57U951 

27 

34938.98 

37289.03 

106726.15 

9.5433103 

9-5715811 

28 

34966.24 

37322.17 

106737.74 

9.5436489 

9.571  9669 

29 

34993.49 

373“>?*32 

106749.34 

9.5439873 

9.5723524 

2C 

35020.74 

37388.47 

106760.94 

9.5443253 

9.5727377 

jg 

1  >-*• 

I  » 

1  c 

1  ^ 

! 

1  Vj 

1  • 

6o 

69  Degrees. 

Sines.  Tangents. 

Secants. 

iSV«.|Xe?g‘.  Tang.j 

9.3969.26 

274747-74 

292380.44 

7.9729858 

10.4389341] 

59 

h8 

5 7 

P6 

55 

54 

53 
5 2 
5 1 

5° 

49 

48 

47 

46 

45 

44 

43 

42 

93959.31 

99949-35 

93939.38 

274499-27 

27425 1.20 
274003.52 

292146.97 

291913.89 

291681.21 

; 

1 

. 

« 

9,9729398 

9.9728938 

9.9728477 

10.4385412] 
10.43814851 
IQ.4377  5  6 1| 

93929.4O 

93919.42 

93909.43 

273756.23 

273509.34 

273262.84 

291448.92 

291217.03 

290985.53 

9.9728016 

9-9727554 

9.9727092 

10.4373640] 

10.4369722] 

10.43658061 

93899.42 

93889.42 

93879.40 

273016.74 

272771.02 

272525.69 

290754.43 

290523.72 

290293.39 

9.9726629 

9.9726166 

9.9725703 

10,4361893] 

10.4357982 

10.4354075] 

93869.3.7 

93859.34 

93849.3O 

272280.75 

272036.20 

271792104 

290063.46 

289833.91 

289604.75 

9.9725239 

9.9724775 

9.9724310 

10.43501691 

10.4346267] 

10.4342367 

93839.25 

93829.19 

93819.13 

271548.26 

271304.87 

271061.86 

289375.98 

289147.60 

288919*59 

9.9723845 
9.972338c 
9.972291 2 

10.4338470^ 

10.4334576 

10.4330684] 

93809.O6 

93798.98 

93788.89 

270819.23 
270576.99 
270335. Ï0 

288691,98 

288464.74 

288237.89 

9.9722448 

9.9721981 

9.9721514 

10.4326795] 
10.4322909] 
10.43 19025] 

41 

40 

39 

93778.8c 

93768.69 

93758.58 

270093.64 
269852.54 
26961 1.8 1 

288011.42 

287785,32 

287559.61 

9.9721047 

9.9720579 

9.9720110 

10.43 15 1441 
10.431x265] 
10.43073891 

I38 

37 

1 

93748.46 

93738.33 

93728.2C 

269371.47 
26913 1.49 
268891.90 

287334.28 

287109.32 

286884.74 

9.9719642 

9.9719172 

9.9718703 

10.43035161 

10.4299645] 

10.4295777 

35 

134 

33 

937l8.06 

937O7.9C 

93697-74 

268652*67 

268413.83 

268175.35 

286660.53 

286436.70 

286213.24 

9.9718233 

9.0717762 

9.9717291 

10.4291912J 

10.4288049] 

10.4284189] 

32 

33 

he 

93687.58 
93677.4c 
5  93667. 2Q 

227937.25 

267699.51 

267462.15 

285990,15 

285767.44 

285545.09 

9.971682c 

9.9716348 

9.9715876 

10.4280331] 

10.4276476] 

10.4272623] 

1  ! 

3 

C 

20  Degrees. 

3 

C/1 

• 

Sines,  j  Tangents. 

Secants. 

Xog. 

30 

35020.74 

37388.47 

106760.94 

9.5443253 

9.5727377 

31 

32 

33 

35047-9:9 

35075-23 

35102.46 

3742I.63 

37454-79 

37487.97 

106772.55 

106784.18 

106795.82 

9.5446630 

9.5450005 

9-5453376 

9.5731227 
9-5735074 
9-573  8919 

34 

35 

36 

35129.70 

35156.93 

35184.16 

37521.15 

37554-34 

37587-53 

106807.47 

106819.14 

106830.81 

9.5456745 

9.546011c 

9.5463472 

9.5742761 

9.5746601 

9.5750438 

37 

38 

39 

35211.39 

35238.62 

35265.84 

37620.73 

37653.94 

37687.16 

106842.50 

106854,20 

106865.91 

9.5466832 

9.5470189 

9-5473542 

9.5754272 

9.5758104 

9.5761934 

40 

41 

42 

35393.06 

35320.27 

35347.48 

37720.38 

37753.61 

37786.85 

106877.63 

106889.36 

106901.10 

9.5476893 

9.5480240 

9.5483585 

9.5765761 

9.5769585 

9.5773407 

43 

44 

45 

35374.69 

35401.90 

35429.1® 

37820.10 

37853-35 

37886.61 

106912.86 

106924.63 

106936.41 

9.5486927 

9.5490266 

9.5493602 

9.577722  6 
9.5781043 
9.5784858 

. 

— . .  ‘ 

46 

47 

48 

35456.30 

35483.50 

355x0.70 

379x9.88 

37953.16 

37986.44 

106948.20 

106960.00 

106971.82 

4 

9.5496935 
9.55002  65 
9-5503592 

9.5788669 

9.5792479 

9.5796286 

49 

50 

51 

35537-89 

35565.08 

35592.26 

38019.73 

38053.03 

38086.33 

106983.64 

106995.48 

107007.33 

9.5^06916 

9.5510237 

9-5513556 

9.58OOO9O 

9.5803892 

9.580769I 

52 

53 

54 

35619.44 

35646.62 

35673.80 

38H9.64 

38152.96 

38l86.29 

107019.19 
10703 1.06 
107042.95 

9.5516871 

9.5520184 

9.5523494 

9.58H488 

9.58l5282 

9.5819074 

55 

56 

57 

35700.97 
35728.14 
35755- 31 

38219.62 
38252.9  6 
38286.31 

107054.84 

107066.75 

107078.67 

9.5526801 

9.5530105 

9.5533406 

9.5822864 

9.582665I 

9.5830435 

58 

59 

60 

35782.48 

35809.64 

35836.79 

3  S3 19.67 
38353.03 
38386.40 

107090.60 

107102.54 

107114,50 

9.5536704 

9-5539999 

9.5543292 

9.5834217 

9.5837997 

9.5841774 

r...i  t,  III  ,1  ,  III  ^  IllVjllJi 


4 


[Minute's 

69  Degrees. 

Sines. 

Tangents.  |  Secants. 

Log,  Sin . 

30 

29 

28 

27 

93667.22 

267462.15 

285545.09 

9.9715876 

10.4272623 

93657.03 

93646.83 

93636.62 

267225.16 

266988.53 

266752.27 

285323.12 
285  IOI.52 
284880.28 

9.9715404 

9.9714931 

9.97H457 

10.4268773 

10.4264926 

10.4261081 

26 

25 

24 

93626.41 

93616.18 

93605.95 

2665 16.38 
266280.85 
266045.69 

284659.41 

284438.91 

284218.77 

9.9713984 

9.9713509 

9.9713035 

10.4257239 

10.4253399 

10.4249562 

23 

22 

21 

20 

19 

18 

17 

16 

14 

13 

12 

1 1 

10 

9 

8 

7 

16 

93595-71 

93585-47 

93575.21 

265810.89 

265576.45 

265342.38 

283998.99 

283779.5H 

283560.54 

9.9712560 
9.9712084 
9.971 1608 

10.4245728 

10.4241896 

10.4238066 

93564.95 

93554.68 

93544.40 

265108.67 

264875.31 

264642.32 

283341.85 

283123.53 

282905.56 

9*9711132 

9.9710655 

9.9710178 

10.4234239 

10.4230415 

10.4226593 

93534.12 

93523.82 

93513-52 

264409.69 

264177.41 

263945.49 

282687.96 

282470.71 

282253.82 

9.9709701 

9.9709223 

9.9708744 

10.4222774 

10,4218957 

10.4215242 

93503.21 

93492.89 

93482.57 

"'”-r  t 

2637 1 3-92 
263482.71 
26325 1.86 

282037.29 
28i82I.I  I 

281605.29 

9.9708265 

9.9707786 

9.9707306 

10.42 1 133 1 
10.4207521 
10.4203714 

93472.23 

9346I.89 

934$1.54 

263021.36 

262791.21 

262561.41 

281389.82 

281174.71 

280959.95 

9.9706826 

9.9706346 

9.9705865 

10.4199910 

10.4196108 

10.4192309 

9344I.I8 

93430.82 

93420.45 

262331.96 

262x02.86 

261874.11 

280745.54 

280531.48 

280317.77 

9.9705383 

9.9704902 

9.9704419 

10.41885 12 
10.4184718 
10.41809,26 

5 

4 

3 

93410.07 

93399-68 

93389.28 

261645.71 
261417.66 
261 189.95 

280104.41 

279891.40 

279678.73 

9.9703937 

9.9703454 

9.970297c 

10.4177x36 

10.4173349 

10.4169565 

2 

1 

0 

93378.88 

93368.46 

93358.04 

260962.59 

260735.58 

260508.91 

279466.41 

279254.44 

279042,81 

9.9702486 

9.9702002 

9.9701517 

10.4165783 

10.4162003 

10,4158226 

g 

S3 

2 1  Degrees. 

rt 

CB1 

«yi 

• 

Sines. 

T  angents.  | 

Secants. 

Log.  Sin .  j Log.  Tang. 

o 

3^836.79 

38386.40J107114.50 

9.5543292) 

.9.5841774 

ï 

2 

3 

35863.95 

35891.10 

35918.25 

38419.78 

38453.17 

38486.56 

107126.47 

107138.44 

107150.43 

9.5546581 

9.5549868 

9.5553152 

9.5845549 

9.584932I 

9.5853O9I 

4 

$ 

6 

35945.40 

35972.54 

35999.68 

38519.96 

38553.37 

38586.79 

107162.44 

107174.45 
107186.47 

9*  “>556433 
9-55597H 
9.5562987 

9.5856859 

9.5860624 

9.5864386 

7 

8 

9 

36026.82 

36053.95 

36081.08 

38620.21 

38653.64 

38687.08 

107198.51 

107210.56 

107222.62 

9.5566259 

9.5569529 

9.5572796 

9.5868147 

9.5871904 

9,5875660 

ÏO 

îi 

12 

36108.21 

36135.34 

36162.46 

38720.53 

38753.98 

38787.44 

107234,69 

107246.78 

107258.87 

9.5576060 

9.5579321 

9.5582579 

9.5879413 
9.5883  I63 
9.58869I2 

13 

14 

,15 

36189,58 

36216.69 

36243.80 

38820.91 

38854.39 

38887.87 

107270.98 

107283.10 

107295.23 

9.5585835 

9.5589088 

9.5592338 

9.589O657 

9.58944OI 

9.5898142 

16 

17 

la 

36270.91 

36298.02 

36325.12 

38921.36 
38954.86 

38988.37 

107307.37 
io7  3 1 9-5  3 

io733  1.70 

9-55955*5 

9.5598829 

9.5602O7I 

9.590l88l 

9.5905617 

9.5909351 

19 

20 
j21 

36352.22 

36379,32 

36406.41 

39021,89 

39055.41 

39088.94 

107343.88 

107356.07 

107368.27 

9.56053IO 

9.5608546 

9.5611779 

9.59I3082 

9.59ï68l2 

9.5920539 

22 

23 

24 

36433.51 

36460.59 

36487.68 

39122.48 

39156.02 

39189.57 

107380,48 

107392.71 

107404.95 

9.5615OIO 

9.5618237 

9.5621462 

9.5924263 

9-59279*5 

9.5931705 

25 

26 
27 

36514.76 

36541.84 

36568.91 

39223.13 

39256,70 

39290,28 

107417.20 

107429.46 

107441.73 

.  V 

9.5624685 

9.56279O4 

9.563II2I 

9.5935422 

9.5939138 

9.5942851 

:  r*!—* 

28 

29 

3e 

36595.99 

36623.06 

36650.12 

39323.86 

39357*45 

39391.05 

107454.02 
107466.3 1 
107478.62 

9.5634*335 

9.5637546 

9.5640754 

9.594656I 

9.5950269 

9*5953975 

68  Degrees. 


J-* 

r-r 

a 

VI 

• 

Sines. 

Tangents. 

Secants. 

£tf^.  Tarig. 

60 

93358.04 

260508.91 

279042.81 

9.9701517 

10.4158226 

59 

57 

93347.61 

93337.18 

93326.73 

260282.58 

260056.59 
259830.9s 

î 

278831.53 

278620.59 

278409.99 

9.9701032 

9.9700547 

9.9700061 

10.41544,51 

10.4150679 

10.4146909 

56 

55 

54 

933 16.28 
93305.82 
93295.35 

259605.64 

259380.68 

259156.06 

278199.73 

277989.82 

277780.24 

9.9699574 

9.9699087 

9.9698600 

10.4143141 

IO.4139376 

10.4135614 

53 

52 

5i 

93284.88 

93274.39 

93263.90 

258931.77 

258707.82 

258484.21 

277571.00 

277362.11 

277153.55 

9.9698112 

9.9697624 

9.9697136 

10.4131853 

10.4128096 

IO.4124340 

5° 

49 

48 

93253.40 

93242.90 

93232.38 

258260.94 

258038.0c 

257815.39 

276945.32 

276737-43 

276529.88 

9.9696647 

9.9696158 

9.9695668 

10.4120587 

10.4116837 

10.4113088 

47 

46 

45 

93221.86 

93211.33 

93200.79 

257593.12 

257371.18 

257149.57 

276322.66 
2761 15.78 
275909.23 

9.9695177 

9.9694687 

9.9694196 

10.4109333 

IO.4105599 

10.4101858 

44 

43 

42 

93 190.24 
93179.69 
93 169.12 

256928.3c 

256707.35 

256486.74 

275703.01 

275497.12 

275291.57 

9.9693704 

9.9693212 

9.9692720 

10.4098119 

10.4094383 

10.4090649 

4i 

40 

39 

93I58-$5 

93147*97 

93137-39 

256266.45 

256046.49 

255826.86 

275086.34 

274881.4./ 

274676.87 

9.9692227 

9.9691734 

9.969124c 

IO.4086918 

IO.4083188 

10.4079461 

38 

37 

36 

93126.79 
931 16.19 
93105.58 

255607.56 

255388.58 

255169.92 

274472.63 

274268.71 

274065.12 

9.9690746 

9.9690252 

9.9689757 

10.4075737 

10.4072015 

10.4068295 

35 

34 

33 

93094.96 

93084.33 

93073.7c 

25495 1. 6c 

254733-55 

254515.91 

273861.86 

273658.92 

273456.3c 

9.9689262 

9.9688766 

9.968827c 

10.4064577 

10.4060862 

IO.4057149 

V 

31 

3C 

93063.06 
93052.41 
93041. 76 

254298.55 
254081.5 1 
j  253864.7c 

273254.0c 

272052.02 

272850.38 

9.9687773 

9.968727^ 

9.968677c 

10.4053439 
)  IO.4049731 
?  10.4046025 

g 

»-*• 

£3 

c 

2  ï  Degrees. 

'  Hr 

a> 

;  en 

2  v 

Sines. 

Tangents. 

Sécants. 

30 

36650.12 

39391.05 

107478.62 

,  i 

9.5640754 

9-5953975 

3* 

32 

33 

36677.19 

36704.25 

36731.30 

39424.66 

39458.2? 

39491.89 

107490.95 

107503.28 

107515.62 

9.564396c 

9.5647163 

9.5650363 

9.5957679 

9.5961380 

9.5965O79 

,  1,1 

34 

35 
3  6 

36758.36 

36785.41 

36812.46 

39525.52 

39559.16 

39592.80 

107527.98 

107540.35 

107552.73 

9.5653561 

9.5656756 

9.5659948 

9.5968776 

9.5972470 

9.5976162 

37 

[38 

39 

36839.50 

36866.54 

36893.38 

39626.45 

39660.11 

39693.78 

107565.12 

io7577*53 

107589.95 

9.5663137 

9.5666314 

9.5669508 

9-5979852 

9.5983540 

9.5987225 

j 

40 

:4i 

42 

36920.61 

36947.65 

36974.68 

39727.46 

39761.14 

39794.83 

z . . 

107602.37 

107614.81 

107627.27 

9.5672689 

9.5675868 

9.5679044 

9.5990908 

9.5994588 

9.5998267 

43 

44 

45 

37001.70 

37028.72 

37055*74 

39828.53 

39862.24 

39895.96 

xo7^39*73 

107652.21 

107664.70 

9.5682217 

9.5685387 

9.5688555 

9.6001943 

9.9005617 

9.6OO9289 

46 

47 

48 

« 

37082.76 

37109.77 

37136.78 

39929.68 

39963.41 

39997.15 

107677.20 

107689.71 

107702.24 

9.5691721 

9.5694883 

9.5698043 

9.6012958 

9.60l6625 

9.6020290 

49 

50 

37163.79 

37190.79 

37217.80 

40030.39 

40064.65 

40098.41 

107714.77 

107727.32 

107739.88 

9.5701200 

9-5704355 
9-57075°  <5 

9.6023953 

9.60276l3 

9.6031271 

52 

53 

54 

37244*79 

37271.79 

37298.78 

40132.18 

40165.96 

40199.75 

107752.46 

107765.04 

107777.65 

9.5710656 

9.5713802 

9.5716946 

9.6034927 

9.6O38581 

9.6042233 

$6 

57 

37325.77 

37352-75 

37379-73 

40233.54 

40267.34 

40301.15 

107790.24 

107802.87 

107815.50 

9.5720087 
9.572322  6 
9.5726362 

9.6045882 

9.6049529 

9.6053174 

— 

58 

59 

60 

37406.71 

3743369 

37460.66 

40334.97 

40368.79 

40402.62 

107828.15 

107840.80 

107853.47 

9.5729495 

9.5732626 

9*5735754 

9.60568  17 
9.6060457 
9.6064O96 

!  . . : _ 1_  . 

68  Degrees. 


P 

rt 

a 

c n 

• 

Sines. 

Tangents. 

Secants. 

Xcg. 

Tang. 

30 

93041.76 

253864.79 

272850.38 

-  / 

9.9686779 

10.4046025 

29 

28 

27 

93031.09 

93020.42 

93009.7^ 

253648.39 

253432.31 

253216.55 

272649.05 

272448.04 

272247.35 

9.9686281 

9.9685783 

9.9685284 

10.4042321 

10.4038620 

10.4034921 

26 

25 

24 

92999.05 

92988.35 

92977.65 

25 3001. i 1 
252785.98 
252571.17 

272046.98 

271846.93 

271647.19 

9.9684785 

9.9684286 

9.9683786 

10.403 1224 
10.4027530 
10.4023838 

23 

22 

21 

92966.94 

92956.22 

92945.49 

25235  6.67 
252142.49 
25 1928.63 

27H47-77 

271248.66 

271049.87 

9.9683285 

9.9682784 

9.9682283 

10.4020148 

10.4016460 

10.4012775 

20 

*9 

18 

92934.75 

92924.01 

92913.26 

251715.07 
251501.83 
25 1288.90 

27085 1.39 
270653.23 
270455.38 

9*9681781 

9.9681279 

9.9680777 

10.4009092 
10.400541 1 
10.4001733 

17 

16 

15 

92902.50 

92891.73 

92880.95 

25 1076.29 

250563.98 

25065 1.98 

270257.84 

270060.61 

269863.70 

9.9680274 

9.9679771 

9*9679267 

10.3998057 

IO-39943s3 
10.39907  IX 

H 

*3 

12 

92870.17 

92859.38 

92848.58 

250440.29 

250228.91 

250017.84 

269667.09 

269470.79 

269274.80 

s' 

9*967876  3 
9.9678258 
9.9677753 

IO.3987O42 

10.3983375 

IO.39797IO 

1 1 

10 

9 

92837.78 

92826.96 

92816.14 

249807.07 

249596.61 

249386.45 

269079.12 

268883.74 

268688.67 

i  - 
* 

7, 

9.9677247 

9.9676741 

9.9676235 

10.3976047 

IO.3972387 

IO.3968729 

8 

7 

6 

92805.31 

92794.47 

92783.62 

249176.60 

248967.06 

248757.81 

268493.91 

268299.45 

268105.30 

9.9675728 

9.9675221 

9.9674713 

IO.3965O73 

ÎO.39614I9 

IO-39577<57 

5 

4 

3 

2 

i 

0 

92772.77 

92761.91 

92751*04 

248548.87 

248340.23 

248131.90 

267911.45 

267717.90 

267524.65 

9.9674205 

9.9673697 

9.9673188 

IO.3954H8 

IO.395O47I 

IO.3946826 

92740.16 

92729.28 

92718.39 

247923.86 

247716.12 

247508.69 

26733 1.70 
267139.06 
266946.72 

9.9672679 

9.9672169 

9.9671659 

IO.3943183 
IO.3939543 
10.393  5904 

a 

*-*• 

S3 

d 

22  Deg 

rees. 

r-f  I 

S>| 

Sines. 

Tangents.  | 

Secants, 

Xogi  |Xo^.  Tang. 

C 

O 

37460.66 

40402.62 

107853.47 

9-5735754) 

9.6064O96 

1 

2 

'  5 

37487.63 

375 14-59 

'-3754 1*56 

40436.46 
40470.3 1 

40504.17 

107866.16 

107878.85 

107891.56 

9.5738880 

9.5742003 

9.5745123 

9.6067732 

9.607I366 

9.6074997 

4 

5 

6 

37568.52 

37595-47 

37622.43 

40538.04 

40571.91 

40605.79 

10.7904.27 

107917.00 

107929.75 

9.5748240 

9-575I356 

9.5754468 

9.6078627 

9.6082254 

9,6085880 

7 

8 

9 

37649.38 

37676.32 

37703.27 

40639.68 

40673.58 

40707.48 

107942.50 

107955.27 

107968.05 

9-5757578 

9.5760685 

9.5763790 

9.60895O3 
9.6O93  124 
9.6O96742 

IO 

n 

12 

3773O.2I 

377  5  7- 1 4 
37784.08 

40741.39 

40775.31 

40809.24 

107980.84 

107993.64 

108006.46 

9.5766892 

9.5769991 

9.5773088 

9.6l00359 

9.6IO3973 

9.6107586 

13 

14 

15 

3781 1 .01 
37837.94 
3:7864.86 

40843.18 

40877.13 

40911.08 

108019.28 

108032.12 

108044,97 

9.5776183 

9.5779275 

9.5782364 

9.6IHI96 
9.6l  I4804 
9.6l  184O9 

16 

17 

.18 

37891.78 

37918.70 

37945.62 

40945.04 

40979.01 

41012.99 

108057.84 

108070.71 

108083.60 

9.5785450 

9.5788535 

9.5791616 

9.6122013 

9.6l256l5 

9.6129214 

19 

20 

2 1 

37972.53 

37999.44 

38026.34 

41046.97 

41080.97 

41114.97 

108096.50 

108109.42 

108122.3/ 

9.5794695 

9.5797772 

9.580O845 

9.6l328l2 

9.61364O7 

9.6140000 

22 

23' 

24 

38053.24 

38080.1/ 

38107.0/ 

41 148.98 
41183.00 
41217.Q3 

108135.28 

108148.23 

108161.19 

9.5803917 

9.5806986 

9.58l0052 

9.6143591 

9.6l47l80 

9.615O766 

2  5 
26 
27 

38133.93 

38160,82 

38187.7c 

41251.06 

41285.10 

41319.15 

108174.17 

108187.15 

108200.15 

9.5813II6 

9.5816177 

9.5819236 

9.6I54351 

9.6157934 

9,6l6l5I4 

2o 

29 

3° 

38214.59 

38241.47 

38268.3/ 

41353.21 

41387.28 

41421.36 

108213.16 

108226.18 

108239.22 

9.5822292 

9.5825345 

9.5828397 

9.6165O93 

9.6168669 

9.6172243 

£ 
►—  ♦ 

3 

rr 

67  Degrees. 

rt 

Cb 

fr> 

* 

Sines. 

Tangents. 

Secants. 

Sin, 

60 

92718.39 

247508.69 

266946.72 

9-9671659 

10.3935904 

59 

5§ 

-57 

92707.48 

92,-696.58 

92685.66 

247301.55 

247094.70 

246888.16 

266754.67 

266562.92 

266371.48 

9.9671148 

9,9670637 

9.9670125 

10.3932268 

10.3928634 

io.3925003 

5  6 
55 
54 

92674.73 

92663.80 

92652.86 

246681.91 

246475.96 

246270.30 

266180.33 

265989.47 

265798.91 

9.9669614 

9.9669101 

9.9668588 

10.3921373 

10.3917746 

10.3914120 

53 

52 

5ï 

92641.91 

92630.96 

92620.00 

246064.94 

245859.87 

345655.09 

265608.65 

265418.68 

265229.01 

9.9668075 

9,9667562 

9.9667048 

10.3910497 

10,3906876 

i0.39O3258: 

4*  -P-  1 

oc-o  O  1 

92609.02 

92^98.05 

92587.06 

245450.61 

245246.42 

245042.52 

265039.62 

264850.54 

264661.74 

9.9666533 

9.9666018 

9.9665503 

10.3899641 

10.3896027 

10.3892414 

47 

46 

45 

92576.06 

92565.06 

92554.05 

244838.91 

244635.59 

244432.56 

264473.23 

264285.02 

264097.09 

9.9664987 

9.9664471 

9.9663954 

10.3888804 
10,3885 196 
10.3881591 

44 

43 

42 

92543.03 

92532.01 

92520.97 

244229.82 

244027.36 

243825.19 

263909.46 
263722.11 
263  535-05 

9.9663437 
9.966  2920 
9,9662402 

10.3877987 

10.3874385 

10.3870786 

4i 

40 

39 

92509.93 

92498.88 

92487.82 

243633.31 

243421.72 

243220.41 

263348.28 
263 161.80 
262975.60 

. 

9.9661884 

9.9661365 

9.9660846 

10.3867188 

10.3863593 

10,3860000 

38 

37 

36 

92476.76 

92465.68 

92454.60 

243019.38 

242818.64 

242618.19 

262789.69 

262604.06 

262418.72 

9.9660326 

9.9659806 

9.9659285 

10.3856409 

10.3852820 

10.3849234 

35 

34 

33 

92443.51 

92432.42 

92421.31 

242418.01 
242218,12 
242018.5 1 

262233.66 

262048.88 

261864.39 

9.9658764 

9.9658243 

9.9657721 

10,3845649 

10,3842066 

10.3838486 

32 

3i 

3c 

92410.2c 

92399.08 

92387.95 

241819.18 

241620,13 

241421.36 

261680,18 

261496,24 

261312.59 

9,9657199 

9*9656677 

9.9656153 

*'  '!*/!  -I'1  '* 

10.3834007 
10.383 1 33 1 

10.3827757 

M  2 

~ 1 

2 

h-* 

3 

c 

2  2  Degree 

S. 

r~t 

? 

Sines. 

j  Tangents. 

Secants. 

j  Log,  Sin, 

Tang. 

3e 

38268.34 

41421.36 

108239.22 

9.5828397 

9.6172243 

31 

32 

33 

3829*5.22 

38322.09 

38348.95 

4145544 

41489.53 

41523.63 

108252.27 

108265.33 

108278.40 

9.5831445 

9.5834491 

9-5837535 

9-6175815 

9.6179385 

9.6182953 

34 

35 

36 

38375.82 

38402.68 

38429.53 

41557-74 

41591.86 

41625.99 

108291,49 

108304.58 

108317.69 

9.5840576 

9.5843615 

9.5846651 

9.6186519 

9.6190083 

9.6193645 

37 

38 

39 

38456.39 

38483.24 

38510.08 

41660.12 

41694.26 

41728.41 

108330.81 

108343.95 

108357.09 

9.5849685 

9.5852716 

9-5855745 

9.6197205 

9.6200762 

9.6204318 

. 

40 

41 

42 

38536.93 

38563.77 

38590.60 

41762.57 

4179674 

41830.91 

108370.25 

108383.42 

108396.61 

9-5858771 

9.5861795 

9.5864816 

9.6207872! 
9.621 1423! 
9.6214973! 

43 

44 

45 

38617.44 

38644.27 

38671.10 

41865.09 

41899.28 

4X93348 

108409.80 

108423.01 

108436.23 

9.5867835 

9.5870851 

9-5873865 

9.6218520! 

9.6222066 

9.6225609 

46 

47 

48 

38697.92 

38724.74 

38751.56 

41967.69 

42001.91 

42036.13 

108449.47 

108462.71 

108475.97 

9.5876876 

9.5879885 

9.5882892 

9.6229150 

9.6232690 

9.6236227 

49 

5° 

5i 

38778.37 

38805.18 

38831.99 

42070.36 

42104.60 

42138.85 

108489.24 

108502.52 

108515.82 

* 

9.5885896 

9.5888897 

9.5891897 

9.6239763 

9.6243296 

9.6246827 

52 

53 

54 

38858.80 

38885.60 

38912-39 

42173. il 
42207.38 
42241.66, 

108529.13 

108542.45 

108555.78 

9-5894893 
9.5897888 
9. 5900880 

9.6250356 

9.6253884 

9.6257409 

55 

56 

57 

38939.19 

38965.98 

38992.77 

42275.94  108569.12 
42310.23  108582.48 
42344.5  3^08595.85 

9.5903869 

9.5906856 

9-5909841 

9.6260932 

9.6264454 

9.6267973 

58 

59 

60 

39019-55 

39046.33 

39073.11 

42378.84 

42413.16 

42447.49 

108609.24 

108622.63 

108636.04 

9-59x2823 

9-5915803 

5.5918780 

9.6271491 

9.6275006 
9.62785  ip 

5£ 

*-»• 

3 

c 

. ~  .  . . . . . . — — 

6  7  Decrees. 

rt 

Ct) 

V) 

• 

Sines. 

Tangents. 

|  Secants. 

!  Xo£,  «SÏ». 

30 

92387-95 

241421.36 

261312.59 

9.9656153 

10.3827757 

29 

28 

27 

92376.82 

92365.67 

92354.52 

241222.86 

241024.65 

240826.72 

261129.22 

260946.13 

260763.32 

9.9655630 

9.9655106 

9.9654582 

10.3824185 

10.3820615 

10.3817047 

26 

25 

24 

92343.36 

92332.20 

92321.02 

240629.06 
24043 1.68 
240234.57 

260580.78 

260398.52 

260216.54 

9.9654057 

9.9653532 

9.9653006 

10.3813481 

10.3809917 

10.3806355 

23 

22 

21 

92309.84 

92298.65 

92287.45 

240037.74 

239841.18 

239644.90 

260034.84 

259853.41 

259672.25 

9.9652480 

9-965I953 

9.9651426 

10.3802795 
10.3799238 
ïo.3795  682 

20 

19 

l8 

92276.24 

92265.03 

92253.81 

239448.89 

239253.16 

239057.69 

25949I-37 

259310.77 

259130.43 

9.9650899 

9.9650371 

9.9649843 

10.3792128 

10.3788577 

10.3785027 

17 

l6 

92242.58 

92231.34 

92220.10 

238862.50 

238667.58 

238472.93 

258950.37 

258770.58 

258591.07 

9.9649314 

9.9648785 

9.9648256 

10.3781480 

10.3777934 

10.3774391 

14 

l3 

12 

92208.84 

92197-58 

92186.31 

238278.55 

238084.44 

237890.60 

25841 1.82 
258232.84 
258054.14 

9.9647726 

9.9647195 

9.9646665 

10.3770850 

10.3767310 

10.3763773 

1 1 

10 

9 

92175.04 

92163.75 

92152.46 

237697.03 

237503.72 

237310.68 

257875.70 

257<597-53 

257519.63 

9.9646133 

9.9645602 

9.9645069 

10.3760237 

10.3756704 

IO-3  7  5  3 1 73 

3 

7 

6 

92141.16 

92129.86 

92118.54 

2371 17.91 
236925.40 
236733.16 

257341-99 

257164.62 

256987.52 

9.9644537 

9.9644004 

9.9643470 

IO.3749644 

IO.3746II6 

IO.374259I 

4^-  ^  1 

92107.22 

92095.89 

92084.55 

236541.18 

236349.46 

236158.01 

25681O.69 

256634.12 

256457,81 

9.9642937 

9.9642402 

9.9641868 

IO-3739°68 
IO*373  5  546 
IO-3732°27 

2 

Ï 

0 

92073.2c 

92061.85 

92050.49 

235966.83 

235775.90 

235585.24 

256281,76 

2561O5.99 

25593O.47 

9.9641332 

9.9640797 

9.9640261 

10.3728509 

10.3724994 

10.3721481 

- _ _ — - . - - - — _ — - — 

*  Minutes. 

23  Degrees. 

Sines.  jTangents. 

Secahts. 

J 

Log .  Sin, 

-£0^.  Tang, 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

o 

I  I 

12 

39073.11)  42447.49 

108636.04 

9-5918780 

9.6278519 

39099.89 

39126.66 

3915343 

42481.82 

425  l6.l6 
42550.$I 

108649.46 

108662.89 

108676.34 

9.5921755 

9.5924728 

9.5927698 

9.6282031 

9.6285540 

9.6289048 

39180.19 

39206.95 

39233.71 

42584.87 

42619.24 

42653.62 

108689.79 

108703.26 

108716.75 

9.5930  666 
9.5933631 
9.5936594 

9,6292553 

9*6296057 

9-6299558 

39260.47 

39287.22 

393I3-97 

42688.OO 

42722.39 

42756.79 

108730.24 
108743.75 
108757.2  7 

9*5939555 

9-5942513 

9-59454 69 

9.6303058 
9.6306556 
9.63  10052 

39340.71 

39367-45 

39394.19 

42791.20 

42825.62 

42860.05 

108770.80 

108784.35 

108797.91 

9.5948422 

9-595^373 

9.5954322 

9.6313545 

9.6317037 

9.6320527 

13 

14 

l/> 

39420.93 

39447.66 

39474-39 

42894.49 

42928.94 

42963.39 

108811.48 

108825.06 

108838.66 

9.5957268 

9.5960212 

9.5963154 

9.6324015 

9.6327501 

9.6330985 

l6 

il 

i8 

39501. 11 
39527.83 
39554-55 

42997.85 

43O32.32 

43066.80 

108852.27 

108865.89 

108879.52 

9.5966093 

9.5969030 

9.5971965 

9.6334468 

9.6337948 

9.6341426 

ïp 
[20 
1 2 1 

39581.27 

396O7.98 

39634.68 

43101.29 

43135-79 

43170.30 

108893.17 

108906.83 

108920.50 

9.5974897 

9.5977827 

95980754 

9*6344903 

9.6348378 

9.6351850 

22 

23 

24 

3966I.39 

39688.09 

397I479 

43204.81 

43239.33 

43273.86 

108934.18 

108947.88 

108961.59 

9.5983679 

9.5986602 

9.5989523 

9.6355321 

9.6358790 

9.6362257 

2*) 

26 

27 

39741.48 

39768.17 

39794.86 

43308.40 
43342-95 
43377*5 1 

Wv ,  r.  ;.  •:  „ 

108975.31 

IO8989.O4 

109002.79 

9,5992441 

9*5995357 

9.5998271 

9.6365722 

9.6369185 

9.6372646 

28 

29 

30 

39821.55 

39848.23 

39874.91 

434I2.08 

43446.66 

4348l.22 

IO9O16.55 

109030.32 

IO9044.II 

9.6OOII81 

9.6OO4O9O 

9.6OO6997 

9.6376106 

9.6379563 

9.63830in 

£ 

a 

c 

66  Degrees. 

% 

CD 

» 

Sines. 

;  Tangents. 

Secants. 

Log.  Sin. 

Lang. 

do 

92050.49 

235585.24 

255930.47 

9.9640261 

10.3721481 

59 

58 

57 

92039.  12 

92027.74 

92016.35 

235394-83 

235204.69 

235014.81 

255755.21 

255580.22 
255405.48 

9.9639724 

9.9639187 

9.9638650 

10.3717969 

10.3714460 

10.3710952 

56 

55 

54 

92OO4.96 

91993.56 

91982.15 

234825.19 

234635.82 

234446.72 

255231.01 

255056.80 

254882.84 

9.9638112 

9.9637574 

9.9637036 

I0-3707447 

10.3703943 

10.3700442 

53 

52 

5i 

91970.73 

91959.31 

91947.88 

234257.87 

234069.28 

233880.95 

254709.15 

254535-7i 

254362.53 

9.9636496 

9-9*535957 

9.9535417 

10.3696942 

IO-3693444 

10.3689948 

50 

49 

48 

91936.44 

91924.99 

919x3.53 

233692.87 

233505.05 

233317.48 

254189.61 

254016.94 

253844-53 

9.9634877 

9.9634336 

9.9633795 

10.3686455 

10.3682963 

10.3679473 

47 
4  6 
45 

91902.07 

91890.60 

91879.12 

233130.17 
232943.1 1 
232756.3c 

253672.38 

253500.48 

253328.83 

9.9633253 

9.9632711 

9.9632168 

IO-3675985 

10.3672499 

10.3669015 

44 

43 

42 

91867.63 
91856.14 

91844.64 

232569.75 

232383.45 

232197.4c 

253i57-44 

252986.30 

252815.41 

9.9631625 

9.9631082 

9.9630538 

10.3665532 
10.3662052 
IO-3  58574 

4i 

40 

39 

91833.13 
91821.61 
918 10.09 

23201 1.60 
231826.06 
231640.76 

252644.78 

252474.40 

252304.26 

9.9629994 

9.9629449 

9.9628904 

IO-3655097 

10.3651622 

10.3648150 

38 

37 

36 

91798.55 

91787.01 

91775.46 

231455-71 

231270.91 

231086.36 

A 

252134.38 

25IQ64.75 

251795.37 

9.9628358 

9.9627812 

9.9627266 

10.3644679 

10.3641210 

10.3637743 

35 

34 

33 

91763.91 

91752.34 

9x740.77 

230902.06 

230718.01 

230534.2c 

251626.24 
25  14*57-35 
251288.71 

1 

9.9626719 

9.9626172 

9.9625624 

10.3634278 

10.3630815 

10.3627354 

32 

31 

30 

91729.19 

91717.60 

91706.01 

230350.64 

230167.32 

229984.25 

25II2O.32 

250952.l8 

250784.28 

9.9625076 

9-9624527 

9.9623978 

10.3623894 

10.3620437 

10.3616981 

g 

>-*• 

23  Degrees. 

rt 

eu 

en 

« 

Sines. 

Tangents. 

Secants. 

Log.  Sin,  | 

Log.  Tang. 

30 

39874.91 

43481.24 

1 09044.1 1 

| 

9.6006997 

9.6  383019 

31 

32 

33 

39901.58 

39928.25 

39954.92 

43515.83 

43?5°-43 

43585.04 

109057.91 

109071.72 

109085.54 

9.6009901 

9.9012803 

9.6015703 

9.6386473 

9.6389925 

9.6393375 

34 

35 

36 

39981.58 

40008.25 

40034.90 

43619.66 

43654,29 

43688.93 

109099.38 

109113.23 

109127.09 

9.6018600 

9.6021495 

9.6024388 

9.6396823 

9.6400269 

9.6403714 

37 

38 

39 

40061.56 

40088.21 

40114.86 

43723.58 

43758.23 

43792.89 

109140.97 

109154.86 

109168.76 

9.6027278 

9.6030166 

9.6033052 

9.6407156 

9.6410597 

9.6414036 

40 

41 

42 

40141.50 

40168.14 

40194.78 

43827.56 

43862.24 

43896.93 

109182.67 

109196.59 

109210.53 

9.6035936 

9.6038817 

9.6041696 

9.64x7473 

9.6420908 

9.6424342 

43 

44 

45 

40221.41 

40248.04 

40274.67 

4393Ï.63 

43966.34 

44001.06 

109224.48 

109238.45 

109252.43 

9.6044573 

9.6047448 

9.6050320 

9.6427773 

9.6431203 

9.6434631 

46 

47 

48 

40301.29 

40327.91 

40354.53 

44035.78 

44070.51 

44105.25 

109266.42 

109280.42 
109294.44 

9.6053190 

9.6056057 

9.6058923 

9.6438057 

9.6441481 

9.6444903 

49 

50 

51 

40381.14 

40407.75 

40434.36 

44140.00 

44i74*7<5 

44209.53 

109308.47 

109322.51 

109336.56 

9.6061786 

9.6064647 

9.6067506 

9.6448324 

9.6451743 

9.6455160 

52 

53 

54 

40460.96 

40487.56 

40514.16 

44244.31 

44279*10 

44313.90 

Ï09350.63 

109364.71 

109378.80 

9.6070362 

9.6073216 

9.6076068 

9.6458575 

9.6461988 

9.6465400 

55 

56 

57 

40540.75 

40567.34 

40593*93 

44348*7ï 

44383*53 

44418.35 

109392.91 

109407.03 

109421.16 

.  ! 

9.6078918 

9.6081765 

9.6084611 

9.6468810 

9.6472217 

9.6475624 

; 

58 

59 

60 

40620.51 

40647.09 

40673.66 

44453. 18 
44488.02 
44522.87 

i°9435«3° 

109449.46 

109463.63 

; 

9.6087454 

9.6090294 

9.6093133 

9.6479O28 
9.648243I 
9.648  5  S  3 1 

t' 

g 

3  I 
C 


66  Degrees. 


Sines.  JT  angents. 

Secants. 

91706.01  229984.25 

250784.28 

91694.40 

91682.79 

91671.18 

229801.43 

229618.85 

229436.51 

250616.63 

250449.23 

250282.07 

91659.55  229254.42 
91647.91  229072.57 
91636.27  228890.96 

250115.15 

249948.47 

249782.04 

91624.62  228709.59 
91612.96228528.46 
91601.30  228347.58 

249615.86 

249449.91 

249284.21 

91589.63(228166.93 

91577-95  227986.^3 
91566.26J227806.36 

249118.74 

248953.52 

248788.54 

91554.56l227626.43 
91542.86227446.74 
91531.15  227267.29 

248623.80 

248459.29 

248295.03 

91519.43 

91507.70 

91495-97 

227088.07 

226909.09 

226730.35 

24813  ï.OO 
247967.21 
247803.66 

91484.22 

9 1472.47 
91460.72 

226551.84 

226373.57 

226195.53 

247640.34 

247477-26 

2473  H-42 

91448.95 

91437.18 

91425.40 

226017.73  247151.81 
223840.16  247989.43 
225662.83  246827.29 

91413.61 

91401-81 

91390.01 

225485.72 

225308.85 

225132.21 

246665.38 

246503.71 

246342.27 

91378.19 

91366.37 

91354-55 

224955.8° 
224779  62 
224603.68 

246181.06 

246020.08 

245859-33 

Xog-.  Tang* 

9.9623978 

10.3616981 

9.9623428 

9.9622878 

9.9622328 

10.3613527 

10.3610075 

10.3606625 

9.9621777 

9.9621226 

9.9620674 

10.3603177 

10-359973I 

10.3596286 

9.9620122 

9.9619569 

9.9619016 

10.3592844 
I0-3  589403 
ï°.3  ^85964 

9.9618463 

9.9617909 

9.9617355 

10.3582527 

ïo.3579092 

10.3575658 

9.9616800 

9.9616245 

9.9615689 

10.3572227 

10.3568797 

10.3565369 

9.9615133 

9.9614576 

9.9614020 

10.3561943 
10.35585 19 

IO-3  5  5  5097 

9.9613463 

9.9612904 

9.9612346 

10.3551676 

10.3548257 

10.3544840 

9.9611787 

9.9611228 

9.9610668 

10.3541425 

10.3538012 

10.3534600 

9.9610108 
9.9609548 
9.96  08987 

10.3531190 

10.3527783 

10.3524376 

9.9608426 

9.9607864 

9.9607302 

,10.3520972 

10.3517569 

110.3514169 

N 


[Minutes. 

24  Degrees. 

Sines. 

Tangents. 

Secants. 

» 

Log.  Sin. 

£047.  Lang. 

0 

40673.66 

44522.87 

109463.63 

9.6093133 

9.648583  1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

40700.23 

40726.81 

40753.37 

44557-73 

44592.6c 

44627.48 

* 

109477.81 

109492.01 

109506.22 

9.6095969 

9.6098803 

9.6101635 

9.6489230 

9.6492628 

9.6496023 

40779.93 

40806.49 

40833.05 

44662.37 

44697.27 

44732.T7 

109520.44 

109534.67 

109548.92 

9.6104465 

9.6107293 

9.6110118 

9.6499417 

9.6502809 

9.6506199 

40859.60 
40886.1 5 
40912.69 

44767.08 

44802.0c 

44836.93 

109563.18 

109577.46 

109591.74 

9.61 12941 
9.61 15762 
9.61 1858c 

9.6509587 
9.65  12974 
9.6516359 

40939.23 

40965.77 

40992.30 

44871.87 

44906.82 

44941.78 

109606.04 

109620.36 

109634.68 

9.6121397 
91.612421 1 
9.6127023 

9.6519742 

9.6523123 

9.6526503 

13 

H 

*5 

41018.83 

41045.36 

41071.89 

44976.75 

45011.73 

.45046.72 

109649.02 

109663.37 

109677.74 

9.6129833 

9.6132641 

9.6135446 

9.6529881 

9.6533257 

9.6536613 

1 6 

17 

18 

41098.41 
41 124.92 
41151.44 

45081.72 

45116.73 

45I5I-74 

109692.12 

109706.51 

109720.91 

9.613825c 
9.614105 1 
9.6143850 

9.6540004 

9.6543375 

9.6546744 

19 

20 

21 

4M77-95 

41204.45 

41230.96 

45186.76 

45221.79 

45256.83 

109735.33 
109749.76 
109764  20 

9.6146647 

9.6149441 

9.6152234 

9.6550112 

9-6553477 

9.6556841 

22 

23 

24 

25 

26 
27 

41257.45 
41283.95 
413 10.44 

45291.88 

45326.94 

45362.01 

109778.66 

109793-13 

109807.61 

9.6155024 

9.6157812 

9.6160598 

9.6560204 

9.6563564 

9.6566923 

41336.93 

4i3'63-42 

41389.90 

45397.09 

45432.18 

45467.28 

109822.11 

109836.62 

109851.14 

9.6163382 

9.6166164 

9.6168944 

9.6570280 

9.6573636 

9.6576989 

28 

29 

30 

41416.38 

41442.85 

41469.32 

45502.39 

4^37-51 

45572.64 

109865.68 

109880.23 

109894.79 

9.6171721 

9.6174496 

9.6177270 

9.6580341 

9.6583692 

9.6587041 

V 


£ 

65  Degrees. 

r-f 

rt> 

(S) 

• 

Sines. 

Tangents. 

Secants,  j 

Log*  Sin . 

60 

91354-55 

224603.68 

245859.33 

9.9607302 

10.3514169 

59 

5* 

57 

9i342-7> 
91330.87 
9I3  19.02 

224427.96 

224252.47 

224077.21 

245698.82 

245538.53 

24537848 

9.9606739 

9.9606176 

9.9605612 

10,3510770 

10.3507372 

IO*35°3977 

5^ 

55 

54 

91307.16 

91295.29 

9I283.42 

223902.18 

223727.38 

223552.80 

245218.65 

245059.05 

244899.68 

9.9605048 

9.9604484 

9.9603919 

10.3500583 

ïo.3497i9i 

10.3493801 

53 

52 

5i 

91271.54 

91259.65 

91247.75 

223378.45 

223204.33 

223030.43 

244740.54 
24458 1.63 
244422.94 

9.9603354 

9.9602788 

9.9602222 

10.3490413 
10.348702  6 
10.3483641 

5° 

49 

48 

91235.84 

91223.93 

9I2I2.0I 

222856.76 
222683.3 1 
2225 10.09 

244264.48 

244106.24 

243948.23 

9.9601655 

9.9601088 

9.9600520 

10.3480258 

10.3476877 

10.3473497 

47 

46 

45 

9I200.08 
91  l88.I4 
91  X76.20 

222337.09 

222164.32 

221991*77 

243790.45 

243632.89 

243475-55 

9-9599952 

9.9599384 

9.9598815 

10.3470119 

10,3466743 

10.3463369 

44 

43 

42 

9II64.25 
91  152.29 
9II4O.32 

221819.44 
221647.33 

221475.45 

243318.44 

243161.55 

243004.89 

9.9598246 

9.9597676 

9.9597106 

ïo.3459996 

10.3456625 

IO-345  3256 

41 

40 

39 

91  128.35 
91  I  I6.37 
9IIO4.38 

221303.79 
221 1 32.34 
220961.12 

242848.44 

242692.22 

242536.22 

9.959<5535 

9-9595964 

9-9595393 

10.3449888 

10.3446523 

10.3443159 

38 

37 

36 

91092.38 

91080.38 
91068.37 

220790.12 

220619.34 

220448.78 

242380.44 

242224.88 

242069.54 

9.9594821 

9.9594248 

9.9593675 

ïo.3439796 

10.3436436 

10.3433077 

. 

35 

34 

33 

9IO56.35 

91044.32 

91032.28 

220278.43 

220108.31 

219938.40 

241914.42 

241759.52 

241604.84 

9.9593102 

9.9592528 

9.9591954 

10.3429720 

10.3426364 

10.3423011 

32 

31 

30 

91020.24 

91008.19 

90996.13 

219768.71 

219599.23 

219429.97 

241450.38 

241296.13 

241142.10 

* 

9.9591380 

9.959O8O5 

9.9590229 

10.3419659 
10.3416308 
ï  0.3412960 

N  2 

£ 

t~*  a 

3 

C 

«-*■ 

a> 

(A 

24  Degrees. 

Sines,  j  Tangents. 

Secants. 

Log,  Sin,Log,  Tang, 

30 

41469.32 

4^72.64 

109894.79 

9.6 177270  9.6587041 

31 

32 

33 

34 

35 

36 

41495-79 

41522.26 

41548.72 

45607.77 

45642.91 

45678.06 

109909.36 

109923.95 

109938.55 

9.6180041 

9.6182809 

9.6185576 

9.659O387 

9.6593733 

9.6597O76 

4I575-I7 

41601.63 

41628.08 

45713.22 

45748.39 

45783-57 

109953.17 

109967.79 

109982.43 

9.6188341 
9.6191 103 
9.6193864 

9.66004l8 

9.6603758 

9.6607097 

37 

38 

39 

41654.53 

41680.97 

41707.41 

45818.76 

45853.96 

45889.17 

109997.09 

110011.76 

110026.44 

9.6196622 

9.6199378 

9.6202132 

9.661O434 

9.6613769 

9.6617IO3 

40 

41 

42 

4i733-85 

41760.28 

41786.71 

45924.39 

45959.62 

45994.86 

1 10041.13 
110055.84 
110070.56 

9.6204884 

9.6207634 

9.6210382 

9.6620434 

9.6623765 

9.6627093 

43 

44 

45 

41813.13 

41839.55 

41865.97 

46030.11 

46065.37 

46100.64 

110085.29 
1 10100.04 
110114.80 

9.6213127 

9.6215871 

9.6218612 

9.6630420 

9.6633745 

9.6637O69 

46 

47 

48 

41892.39 

41918.80 

41945-21 

46135.91 

46171.19 

46206.48 

110129.57 
110144.36 
1 10159.16 

9.622135 1 
9.6224088 

9.6226824 

--  - 

9.664O39I 

9.66437I  I 

9.6647O3O 

49 

50 

51 

41971.61 

41998.01 

42024.41 

46241.78 

46277.09 

46312.42 

1 10173.97 
1 10188.79 
110203.63 

9.6229557 

9.6232287 

9.6235016 

9.665O346 

9,6653662 

9.6656975 

52 

53 

54 

42050.80 

42077.19 

42103.58 

46347.76 
46383.1 1 
46418.46 

110218.49 

110233.35 

110248.23 

9.6237743 
9.6240467 
9.6243 190 

9.6660288 

9.6663598 

9.66669O7 

55 

56 

57 

42129.96 

42156.34 

42182.72 

46453.82 

46489.19 

46524.57 

1 10263.13 
110278.03 
110292.95 

9.6245911 
9.6248629 
9.625 1346 

9.6670214 

9.66735I9 

9.6676823 

58 

•>9 

60 

42209.09 

42235.46 

42261.83 

46559.96 

46595.36 

46630.77 

1 10307,89 
1 10322.83 
110337.79 

9.6254060 

9.6256772 

9.6259483 

- J.  — 

9.6680I26 

9.6683426 

9.6686725 

s 

h*  - 

3 

6  5  Degrees. 

• 

W3 

Sines,  j 

Tangents. 

Secants. 

Xog.  *SV«. 

Xojr.  Tang* 

3° 

90996.13 

219429.97 

241142.10 

9.9590229 

10.3412960 

2  9 
28 

27 

90984.06 

90971.99 

90959.90 

219260.93 

219092.10 

218923.49 

240988.29 

240834.69 

240681.32 

9.9589653 

9.9589077 

9.9588500 

10.3409613 

10.3406267 

10.3402924 

26 

25 

24 

90947.81 

90935.71 

90923.61 

218755.10 

218586.91 

218418.94 

240528.15 

240375.20 

240222.47 

9.9587923 

9*9587345 

9.9586767 

10.3399582 

10,3396242 

10.3392903 

23 

22 

21 

90911.50 

90899.38 

90887.25 

21825 1.19 
218083.64 
217916.31 

240069.95 

239917.64 

239765.55 

9.9586188 

9.9585609 

9.958503° 

IC>.3  3^95  66 
10.3386231 
10.3382897 

20 

19 

l8 

90875.11 

90862.97 

90850.82 

217749.20 

217582.29 

217415.59 

239613.67 

239462.01 

239310.55 

9.9584450 

9.9583869 

9.9583288 

10.3379566 

10.3376235 

10.3372907 

17 

l6 

*5 

90838.66 

90826.49 

90814.32 

217249.11 

217082.83 

216916.77 

239159.31 

239008.28 

238857.46 

9.9582707 

9.9582125 

9.9581543 

10.3369580 

10.3366255 

10.3362931 

14 

13 

12 

90802.14 

90789.95 

90777.75 

216750.91 

216585.27 

216419.83 

238706.85 

238556.45 

238406.25 

9.9580961 

9.9580378 

9*9579794 

îo.3359609 

ïo.3356289 

IO*335297o 

1 1 

10 

9 

90765.54 

9°75  3*33 
90741.x  I 

216254.60 

216089.58 

216924.76 

238256.27 

238106.50 

237956.93 

9.9579210 

9.9578626 

9.9578041 

10.3349654 

10.3346338 

10.334302.5 

8 

7 

6 

90728.88 

90716.64 

90704.40 

215760.15 

215595.75 

215431.56 

237807.58 

237658.43 

237509.49 

9*957745*5 

9.9576870 

9.9576284 

îo.3339712 

IO*3336402 

IO*3333°93 

5 

4 

3 

90692.15 

9O679.89 

90667.62 

215267.57 

215103.78 

214940.20 

^  J  'T  -  • 

237360.75 

237212.22 

237063.90 

9*9575697 

9.9575HO 

9.9574522 

10.3329786 

10.3326481 

10.3323177 

2 

1 

0 

90655.35 

90643.O7 

9O63O.78 

214776.83 

214613.66 

214450.69 

236915.78 

236767.87 

236620.16 

9*9573934 
9*957334*5 
9*9  572757 

10.33 19874 
10.33 16574 
IO*33I3275 

a 

b*  * 

3 

c 

25  Degrees. 

r* 

CD 

Cfl 

• 

Sines. 

Tangents. 

Secants. 

* 

j  Log,  Sin, 

Tang. 

0 

42261.83 

46630.77 

110337.79 

I9.6259483 

9.6686725 

1 

2 

3 

42288.19 

42314.55 

42340.90 

46666.19 

46701.62 

46737.06 

110352.77 

110367.75 

110382.75 

9.6262191 

9.6264897 

9.6267601 

9.6690023 
9.66933  19 
9.669661  3 

4 

5 

6 

42367.25 

42393.60 

42419.94 

46772.51 

46807.97 

46843.43 

1 10397.77 
110412.79 
1 10427.83 

9.6  270303 
9.6273003 
9.6  275701 

9.6699906 
9.6703  197 
9.6706486 

7 

8 

9 

42446.28 

42472.62 

42498.95 

46878.90 

46914.38 

46949.88 

110442.89 
110457.95 
1 10473.03 

9.6278397 

9.6281090 

9.6283782 

9.6709774 

9.6713060 

9.6716345 

10 

11 

i2, 

42425.28 

42551.61 

42577.93 

46985.39 

47020.90 

47056.43 

110488.13 
1 10503.24 
1 105 18.36 

9.6286472 

9.6289160 

9.6291845 

9.6719628 

9.6722910 

9.6726190 

13 

14 

15 

42604.25 

42630.56 

42659.87 

47091.96 

47127.51 

47163.06 

1  io533*49 
110548.64 

1 10563.80 

9.6294529 
9.629721 1 
9.6299890 

9.6729468 

9.6732745 

9.6736020 

16 

17 

_  o 
lo 

42683.18 

42709.49 

4,2735.79 

47198.63 
47234*2  0 
47269.78 

110578.98 
1 10594.17 
1 10609.37 

9.6302568 

9.6305243 

9.6307917 

9.6739294 

9.6742566 

9.6745836 

19 

20 

21 

1 

42762.09 

42788.38 

42814.67 

47305-33 
47  3  40-9  s 
47376-59 

110624.58 
110639.81 
1 10655.06 

9.6310589 

9.6313258 

9.6315926 

9.6749105 

9.6752372 

9.6755638 

22 

23 

24 

42840.95 

42867.23 

42393.51 

47412.22 

47447^5 

47483.49 

1 10670.3 1 

1 10685.58 
1 10700.87 

9.6318591 

9.6321255 

9.6323916 

9.6758902 

9.6762165 

9.6765426 

25 

26 
27 

42919.79 

42946.06 

42972.33 

47  5 1 9*  1 4 
47554*8i 
47590.48 

110716.16 
110731.47 
1 10746.80 

9.6326576 
9.6329233 
9.633  1889 

9.6768686 

9.6771944 

9.6775201 

28 

29 

3° 

42998.59 
43024.85 
4305 1. 1 1 

47626.16 

47661.85 

47697-55 

1 10762.14 
110777.49 
110792.85 

9.6334542 

9.6337194 

9.6339844 

9.6778456 

9.6781709 

9.6784961 

*  » 

g 

$• 

c 

rt 

et 

cr. 

60 

59 

58 

57 

64  Degrees. 

rSines. 

Tangents 

Secants. 

XflÇ.  T<wg. 

90630.78 

214450.69 

236620.16 

9*9572757 

10.3313275 

90618.48 

90606.18 

90593.86 

214287.93 

214125.37 

213963.01 

236472.65 

236325.35 

236178.26 

9.9572168 

94571578 

9.9570988 

IO*33°9977 

10.3306681 

10.3303387 

5^ 

55 

54 

90f, 81.54 
9O569.2I 
9O556.88 

213800.85 

213638.89 

213477.14 

236031.36 

235884.67 

235738.18 

94570397 

9.9569806 

945692ï5 

IO.33OOO94 

IO.3296803 

IO.3293514 

53 

52 

5i 

9O544.54 

90532.19 

9O5I9.83 

213315.59 

213154.23 

212993.08 

235591.89 

235445.81 

235299.92 

9.9568623 

9.9568030 

9*95^7437 

10.3290226 

IO.328694O 

IO.3283655 

5° 

49 

48 

47 
4  6 

45 

9O5O7.46 

90495.09 

90482.71 

212832.13 
212671.37 
2125  IO.§2 

235154.24 

235008.75 

234863.47 

9.9566844 

9.956625O 

9.9565656 

IO.3280372 

IO.3277O9O 

IO.327381O 

90470.32 

90457.92 

90445.51 

212350.46 

21219O.3O 

212030.34 

234718.38 

23457349 

234428.80 

9.956506I 

9.9564466 

9.956387O 

IO.327O532 

IO.3267255 

IO.3263980 

44 

43 

42 

4i 

40 

39 

90433.10 

90420.68 

90408.25 

21 1870.57 

2II7II.OI 
21 1  55  I.64 

234284.3 1 
234140.02 

23399543 

* 

94563274 

9.9562678 

9.956208l 

IO.326O7O6 
1:0.3  25  7434 
10.3254164 

90395.82 

9O383.38 

90370.93 

2II392.46 

211233.48 

2IIO74.7C 

233852.03 

233708.33 

233564.82 

9.9561483 

9.9560886 

9.9560287 

10.3250895 

10.3247628 

10.3244362 

38 

37 

36 

90358.47 

9O346.OC 

9O333.53 

210916.1  I 
210757.71 
2IO599.51 

233421.52 

233278.40 

233135.48 

94559689 

9.9559089 

9.9558490 

10.3241097 

10.3237835 

10.3234574 

35 

34 

33 

32 

3 1 
30 

90321.05 

9O308.56 

90296.06 

2IO44I.5C 

2ÏO283.6Ç 

210126.07 

232992.76 

232850.23 

232707.9c 

9.9557890 

9*9557289 

94556688 

1:0.3231314 

10.3228056 

10.3224799 

9O283.56 

90271.05 

90258.53 

209968.64 
20981  I.4C 
209654.3  6 

232565.75 

232423.81 

232282.05 

9.9556o87 

9.955548'; 

9.9554882 

10.3221544 

10.3218291 

10.3215039 

o 

c 


25  Degrees. 


Log*  Sin . 

Tang. 

9.6339844 

9.6784961 

9.6342491 

9.6345137 

9.6347780 

9.6788211 

9.6791460 

9.6794708 

9.6350422 

9.6353062 

9.6355699 

9-6797953 

9.6801198 

9.6804440 

9.6358335 

9.6360969 

9.6363601 

9.6807682 

9.6810921 

9.6814160 

9.636623 1 
9.6368859 
9.637148.4 

9.6817396 

9.6820632 

9.6823865 

9.6374108 

9.6376731 

9.6379351 

9.6827098 

9.6830328 

9.6833557. 

9.638x969 

9.6384585 

9.6387199 

... 

9.6836785 

9.6840011 

9.6843236 

9.6389812 

9.6392422 

9.6395030 

9.6846459 

9.6849681 

9.6852901 

9.6397637 

9.6400241 

9.6402844 

9.6856120 

9.6859338 

9.6862553 

9.6405445 

9.6408044 

9.6410640 

9.6865768 

9.6868981 

9.6872192 

9.6413235 

9.6415828 

0.6418420 

9.6875402 

9.6878611 

9.6^81818 

JJ 

tn 

• 

Sines. 

Tangents. 

Secants. 

I30 

43051. 11 

47697.55 

\  » 

110792*85 

31 

32 

33 

43077.36 

43103.61 

43129.86 

47733.26 

47768.99 

47804.72 

1 10808.23 
110823.63 
110839.03 

34 

35 

36 

43156.10 

43182.34 

43208.57 

.  .   . 

47840.46 

47876.21 

47911.97 

110854,45 

110869.89 

110885.33 

‘37 

38 

39 

43234*81 

43261.03 

43287.26 

4794774 

47983-52 

48019.32 

1 10900.79 
110916.27 
110931.76 

40 

41 

42 

43313.48 

43339.70 

43365.91 

48055.I2 

48O9O.93 

48l26.75 

110947.26 
110962.77 
1 10978.30 

43 

44 

45 

43392.12 

43418.32 

43444.53 

48162.58 

48198.42 

48234.27 

110993.85 
1 1 1009.41 
111024.98 

46 

47 

48 

43470.72 

43496*92 

43523.11 

48270.14 

483O6.OI 

4834I.89 

111040.56 

111056.16 

111071.77 

49 

50 
5* 

43549.3° 

43575-48 

43601.66 

48377.78 

484I3.68 

48449.59 

111087.40 
ill  103.04 
111118.69 

52 

53 

54 

43627*84 

43654.01 

43680.18 

48485.52 

48521.45 

43557.39 

111134.36 
1 1 1150.04 
111165.73 

55 

$6 

57 

43706.34 

43732.51 

43758.66 

48593.34 111181. 44 
48629.31 111197.16 
48665.28jin212.90 

58 

59 

60 

43784*82 

43810.97 

43837.11 

48701.26 
48737*2  6 
48773.2  6 

111228.65 
1 1 1244.42 
111260.19 

a 

»-»• 

3 

ç 

64  Degrees. 

rt 

n> 

cn 

• 

Sines. 

Tangents. 

Secants. 

Xo£.  Tang, 

30 

90258.53 

209654.36 

232282.05 

9.9554882 

10.3215039 

29 

90246  00 

209497.51 

232140.49 

9.9554280 

10.3211789 

28 

90233.47 

209340.84 

23 1999.11 

9.9553676 

10.3208540 

27 

90220.92 

209184.37 

23x857.94 

9.9553073 

10.3205292 

26 

90208.38 

209028.09 

231716.95 

9.9552469 

10.3202047 

25 

90195.82 

208872.00 

231576.15 

9.955  1864 

10.3198803 

24 

90183.25 

208716.10 

23I435*')4 

9.955I259 

IO*3I9556o 

23 

90170.68 

208560.39 

23 1 29  5 • 1 3 

9-955c<553 

10.3192318 

22 

90158.10 

208404.86 

231154.90 

9.9550P47 

10.3 189079 

21 

90:145.51 

208249.53 

231014.86 

9.9549441 

10.3185840 

20 

90132.92 

208094.38 

230875.01 

9.9548834 

10.3182604 

19 

90120.31 

207939.42 

230735.35 

9.9548227 

10.3179368 

18 

90107.70 

207784.65 

230595.88 

9.9547619 

10.3176135 

17 

90095.08 

207630.07 

230456.60 

9.9547OU 

10.3172902 

16 

90082.45 

207475,67 

23°3I7‘5I 

9.9546402 

10.3 169672 

90069.82 

207321,46 

230178.60 

9*9545793 

10.3166443 

14 

90057.18 

207167.43 

230039.88 

9-9545 184 

10.3 163215 

13 

90044.53 

207013.59 

229901.34 

9-9544574 

10.3 159989 

12 

90031.82 

206859.93 

229762.99 

9*9543963 

10.3 156764 

1 1 

90019.21 

206706.46 

229624.83 

9*95433  52 

I0-3 153641 

10 

90006.34 

206553.18 

229486,85 

9.954274i 

10.3X50319 

9 

89993.86 

206400.09 

229349.06 

9.9542129 

IO.3  147099 

8 

89981.17 

206247.16 

229211.45 

9*954i5i7 

IO.3  I43880 

7 

89968.48 

206094.42 

229074.03 

9.9540904 

IO.3  140662 

6 

89955.78 

205941.87 

228936.79 

9.9540291 

i°-3 137447 

5 

89943.07 

205789.50 

228799.74 

9*9539677 

XO.3I34232 

4 

89930.35 

205637.32 

228662.86 

9*9539o63 

XO.3I3IOI9 

3 

89917.63 

205485.31 

228526.18 

9-9538448 

IO.3I27808 

2 

89904.89 

205333.49 

228389.67 

9-9537833 

10.3124598 

1 

89892.15 

205 181.84 

228253.34 

9.9537218 

IO.3  121389 

0 

89879.40 

205030.38 

2281 17.20 

9.9536602 

IO.3II8182 

O 

£ 
*-»  • 

& 

2 

6  Degrees. 

a 

on 

Sines. 

Tangents. 

Secants. 

Log .  Sin,  j Log.  Tang . 

o 

43837.11 

48773.26 

.  - 

111260.19 

9.6418420 

9.6881818 

1 

43863.26 

48809.27 

111275.98 

9.6421009 

9.6885023 

2 

43889.40 

48845.30 

111291.79 

9.6423596 

9.6888227 

3 

43915*53 

48881.33 

1 1 1307.61 

9.6426182 

9.6891430 

4 

43941.66 

48917.37 

111323.45 

9.6428765 

9.689463 1 

5 

43967.79 

48953.43 

1 1 1339.30 

9.6431347 

9.6897831 

6 

43993*92 

48989.49 

111355.16 

9.6433926 

9.6901030 

7 

44020.04 

49025.57 

11 1371.03 

9.6436504 

9.6904226 

8 

44046.15 

49061.66 

111386.92 

9.6439080 

9.6907422 

9 

44072.27 

49097.75 

111402.82 

9  6441654 

9.6910616 

IO 

44O98.38 

49133.86 

111418.74 

9.6444226 

9.6913809 

1 1 

44I24.48 

49169.97 

111434.67 

9.6446796 

9.6917000 

12 

44X50.58 

49206.10 

1 11450.62 

9.6449365 

9.6920189 

13 

44176.68 

49242.24 

1 1 1466.58 

9.6451931 

9,69233.78 

14 

44202.78 

49278.38 

111482.55 

9.6454496 

9.6926565 

15 

44228.87 

493H-54 

111498.54 

9,6457058 

9.6929750 

1 6 

44254.96 

49350.71 

111514.54 

9.6459619 

9.6932934 

17 

4428l.04 

49386.89 

1 1 1530.56 

9.6462178 

9.69361 17 

18 

443O7.I2 

49423.08 

111546.59 

9.6464735 

9.6939298 

19 

44333.19 

49459.28 

111562.63 

9.6467290 

9.6942478 

20 

44359*27 

49495.49 

111578.69 

9.6469844 

9.6945656 

21 

44385.34 

0 

4953X.71 

111594.76 

9.6472395 

9.694.8833 

22 

4441 1.40 

49567.94 

1 1 1610.8^ 

9.6474945 

9.6952009 

23 

44437.46 

49604.l8 

11 1626.9/ 

9.6477492 

9.6955183 

24 

44463.52 

4964O.43 

1 1 1643.06 

9.6480038 

9.6958355 

25 

44489-57 

49676.69 

111659.19 

9.6482582 

9.6961527 

26 

44515.62 

49712.97 

111675.33 

9.6485  124 

9.6964697 

27 

44541.67 

49749*25 

111691.49 

9.6487665 

9.6967865 

28 

44567.71 

49785*54 

111707.66 

9.6490203 

* 

9.6971032 

29 

44593*75 

4982I.85 

111723.84 

9.6492740 

9.6974198 

3° 

44619.78 

49858.I6 

1 1 1740.04 

9.6495274 

9.6977363 

g 

►-* 

3 


63  Degrees. 


Sines. 

Tangents. 

Secants.  | 

89879-40 

205030.38 

228117.20 

89866.65 

89853.89 

89841.12 

204879.10 

204728.00 

204577.08 

227981.24 

227845.46 

227709.86 

89828.34 

89815.^5 

89802.76 

204426.34 

204275.78 

204125.4c 

227574*45 

227439.21 

227304.15 

89789.96 

89777.15 

89764.33 

203975.19 

203825.17 

203675.32 

227169.27 

227034.57 

226900.05 

^97  5 1 • 5 1 
89738.68 

89725.84 

203525.65 

203376.15 

203226.83 

226765.71 

226631.55 

226497.56 

89712.99 

89700.14 

89687.27 

203077.69 

202928.73 

202779.94 

226363.75 

226230.12 

226096.67 

89674.40 

89661.52 

89648.64 

20263 1.33 
202482.89 
202334.62 

•S 

225963.39 

225830.29 

225697.36 

89635.75 

89622.85 

89609.94 

202186.53 

202038.62 

201890.88 

225564.61 

225432.04 

225299.64 

89597.03 
89584.1 1 
)  89571.18 

201743.31 

201595.92 

201448.69 

225167.41 

225035.36 

224903.48 

89558,24 

89545.29 

89532.34 

201301.64 

201154.77 

201008.06 

224771.78 

224640.24 

224508.89 

i  89519.38 
89506.41 
89493.44 

200861.53 

200715.16 

200568.97 

224377.70 
22424  6.69 
224115.84 

9.9536602 10.3118182 


9*95359s5  10.3114977 
9.9535369  i°.3iii773 
9.9534751  10.3108570 


9.9530418 
,9529797 
,9529175 


Log*  Sin,  Tang 


9.9534134 

9-95335I5 

9.9532897 


9*9  532278 
9-953  i65s 
9.9531038 


10.3105369 
10.3 102169 
10.3098970 


10.3095774 

10.3092578 

10.3089384 


9.9528553 

9.9527931 

9.9527308 


9.9526685 

9.9526061 

9.9525437 


9.9524813 
9.9524188 
9.9523562 


9.952293  6 
9.95223x0 
9.9521683 


9.9521055 

9.9520428 

9.9519799 


9*95I9I7ï 
9.95 18541 
9.9517912 


10.3086191 

10.3083000 

10.3079811 


10.3076622 

10.3073435 

10.3070250 


10.3067066 

10.3063883 

10.3060702 


10.3057522 
10.3054344 
10.305  1167 


10.3047991 

10.3044817 

10.3041645 


10,3038473 

10.3035303 

10.3032135 


10.3028968 

10.3025802 

10.3022637 


O  2 


(Minutes.  | 

* 

26  Degrees. 

Sines. 

Tangents. 

Secants. 

Log.  Sin. 

Log.  Tang • 

30 

31 

32 

33 

44619.78 

49858.16 

1 1 1740.04 

9.6495274 

9.6977363 

44645.81 

44671.84 

44697.86 

49894.49 

49930.82 

49967.17 

111756.25 

111772.48 

111788.72 

9.6497807 

9.6500338 

9.6502868 

9.6980526 

9.6983687 

9.6986847 

34 

35 

36 

37 

38 

39 

44723.88 

44749.90 

44775-91 

50003.52 

50039.89 

50076.27 

1 1 1804.98 
111821.25 
111837.53 

9.6505395 
9.6  507920 
9.65  10444 

9.6990006 

9.6993164 

9.6996320 

44801.92 

44827.92 

44853.92 

501 12.66 
50149.06 
50185.47 

111853.83 
111870.14 
11 1886.47 

9.6512966 
9.6515486 
9.6  518004 

9.6999474 

9.7002628 

9.7005780 

0  h  N  1 

'd*  Tj-  Th  1 

44879-92 

44905.91 

44931.90 

50221.89 

90258.32 

50294.76 

11 1902.81 
111919.16 

1 1  x93  5*53 

9.6520521 

9.6523035 

9.6525548 

9.7008930 

9.7012080 

9.7015227 

43 

44 

45 

449.57.89 

44983.87 

45009.85 

50331.21 

50367.67 

50404.15 

111951.91 
1 1 1968.3 1 
1 11984.72 

9.6528059 

9.6530568 

9.6533075 

9.7018374 
9.70215 19 
9.7024663 

46 

47 

48 

49 
5° 

51 

45035.82 

45061.79 

45087.76 

50440.63 
50477.13 

50513.63 

112001.15 

112017.59 

112034.05 

9.6535581 

9.6538084 

9.6540586 

9.7027805 

9.7030946 

9.7034086 

45113.72 
45 139.68 
45165.63 

50550.15 

50586.68 

50623.22 

112050.52 

112067.00 

112083*50 

9.6543086 

9.6545584 

9.6548081 

9.7037225 

9.7040362 

9.7043497 

52 

53 

54 

55 
5* 

57 

58 

59 
6c 

45191.58 

45217.53 

45243.47 

50659.77 

50696.33 

50732.90 

11 2100.01 
112116.53 
112133.07 

9.6550575 

9.6553068 

9-6555559 

9.7046632 

9.7049765 

9.7052897 

45269.41 

45295-35 

45321.28 

50769.48 

50806.07 

50842.67 

112149.63 

112166.20 

112182.78 

9.655S048 

9.6560536 

9.6563021 

9.7056027 

9.7059156 

9.7062284 

45347-21 

45373-Ï3 

45399-°5 

50879.28 

50915.91 

50952.54 

1 12199.38 
112216.cc 
112232.62 

9.6565505 

9.6567987 

9.6570468 

9.7065410 

9.7068535 

9.7971659 

UK*»?! 


•Minutes. 

63  Degrees. 

Sines. 

Tangents. 

Secants. 

Tang, 

30 

29 

28 

27 

«9593-4-4 

200568.97 

2241 15.84 

9*9  5 1 79 12Jio.  302263  7 

89480.45 

89467.46 

89454.46 

200422.95 

200277.10 

200131.42 

223985.17 

223854.67 

223724.35 

9.9517282 
9.95 1665 1 
9.9516020 

10.3019474 

10.3016313 

10.3013153 

26 

25 

24 

23 

22 

21 

20 

19 

l8 

8944I.46 

89428.44 

89415.42 

199985.90 

199840.56 

I99^95-39 

223594.19 

223464.20 
223334.38 

9.9515389 

9.9  5 14757 
9.9514124 

10.3009994 

10.3006836 

10.3003680 

89402.39 

89389.36 

89376.32 

I9955°.3S 

199405.54 

I9926O.87 

223204.74 

223075,26 

222945.95 

9.95x3492 

9.9512858 

9.9512224 

10.3000526 

10.2997372 

10.2904220 

89363.26 

89350.21 

89337.I4 

I99ÎI6.37 

I98972.O4 

I98827.87 

222816.81 

222687.83 

222559.03 

9.951x590 

9.9510956 

9.9510320 

10.299x070 

10.2987920 

10.2984773 

17 

l6 

15 

89324.O6 

893IO.98 

89297.89 

I98683.87 

I9854O.O3 

I98396.36 

222430.39 

222301.92 

222173..62 

9.9509685 

9.9509049 

'9.9508412 

10.2981626 
10.2978481 
ïo.2975  337 

14 

13 

12 

1 1 

10 

9 

8 

7 

f 

5 

4 

3 

2 

i 

0 

89284.80 

8927I.69 

89258.58 

198252.86 

I98IO9.52 

I97966.35 

222045.48 

221917.51 

221789.71 

9-9507775 
9.9507x38 
9  9506500 

10.2972195 

10.2969054 

10.2965914 

89245.46 

89232.34 

89219.20 

197823.34 

I97680.5O 

197537.82 

221662.07 

221534.60 

221407.30 

9.9505861 

9*95°5223 

9,9504583 

10.2962775 

10.2959638 

10.2956503 

89206.06 

89I92.9I 

89179.75 

I97395-3I 

197252.96 

197110.77 

221280.16 

22x153.18 

221026.37 

9.9503944 

9.9503303 

9.9502663 

ic.2953368 

10.2950235 

10.2947103 

89166.59 

89153.42 

89I4O.24 

X96968.74 

I96826.88 

I96685.18 

220899.72 

220773.23 

220646.91 

9.9502022 

9.9501380 

9.9500738 

10.2943973 

10.2940844 

10.2937716 

89I27.O5 
89I  I3.85 
89IOO.65 

1 96  5  43-64 
196402.27 
196261.05 

220520.75 

220394.76 
220268.93 

9.9500095 

9.9499452 

9.9498809 

10.2934590 

10.2931465 

10.2928341 

21 

H*  • 

3 

Ç** 

27  Degrees. 

ri1 

O) 

on 

• 

Sines.  | 

T  angents. 

Secants. 

Xojt.  Sin, 

Tang. 

0 

45399-0$ 

50952.54 

1 12232.62 

9.6570468 

9.7071659 

i 

45424.97 

50989.19 

1 12249.26 

9.6572946 

9.7074781 

2 

45450.88 

51025.85 

112265.92 

9.6575423 

9.7077092 

3 

45476.79 

5 1062.52 

112282.59 

9.6577898 

9.7081022 

4 

45502.69 

51099.19 

1 12299.28 

9.6580371 

9.7084141 

’  5 

45528.59 

5 1 135.88 

112315.98 

9.6582842 

9.7087258 

6 

4*5  5  5  4-49 

51172.59 

1x2332.69 

9.65853  12 

9.7090374 

7 

45580.38 

5 1209.30 

1 12349.42 

9.6587780 

9.7093488 

8 

45606.27 

51246.02 

1 12366.16 

9.6590246 

9.7096601 

9 

45632.16 

51282.75 

112382.92 

9.6592710 

9.7099713 

IO 

45658.04 

51319.50 

112399.69 

9.6595173 

9.7102824 

îî 

45683,92 

51356.25 

112416.48 

9.6597634 

9.7105933 

12 

45709.79 

51393.02 

112433.28 

9.6600093 

9.7109041 

I3 

45735-66 

51429.80 

112450.10 

9.6602550 

9.7112148 

14 

45761.53 

5 1466.58 

1 12466.93 

9.6605005 

9.7115254 

*5 

45787-39 

51503.38 

112483.77 

9.6607459 

9.7118358 

16 

45813.25 

51540.19 

112500.63 

9.660991 1 

9.7121461 

17 

45839.IO 

51577*02 

1125 17.50 

9.6612361 

9.7124562 

_  o 
ï  O 

45864.96 

5 1613.85 

1125  34.39 

9.66148 10 

9.7127662 

IÇ 

4589O.8O 

51650.69 

1x255 1.29 

9.6617257 

9.7130761 

20 

45916.65 

51687.55 

1 12568.21 

9.6619701 

9.7133859 

21 

45942.48 

51724.41 

112585.14 

9.6622145 

9.7136956 

22 

45968.32 

51761.29 

1 12602.09 

9.6624586 

9.714005 1 

23 

45994.15 

5 1798.18 

1 12619.05 

9.6627026 

9.7143145 

24 

46OI9.98 

51835.08 

x  12636.03 

9.6629464 

9.714623  7 

25 

46045.8O 

51871.99 

112653.02 

9.663 1900 

9.7149329 

26 

46071.62 

5 1908.91 

1 12670.03 

9.6634335 

9.7152419 

27 

46097.44 

51945.84 

112687.05 

9.6636768 

9"7i555°8 

28 

46123.25 

51982.78 

112704.08 

9.6639199 

9.7158595 

2Q 

46149.O6 

52019.74 

112721.13 

9.6641628 

9.7l6l682 

3° 

46174.86 

52056.70 

112738.19 

9.6644056 

9.7164767 

'■  . «.-T  .  1"  '  T  „ . »  .  ---,  - - - - 

,2 

3* 

r-* 

62  Degrees. 

rt 

Cï 

«5 

• 

Sines. 

T  angents 

Sécants. 

Xog-.  67». 

Tog.  Tang. 

6o 

89100.65 

196261.05 

220268.93 

9.9498809 

10.2928341 

59 

89087.44 

196120.00 

220143.26 

9.9498165 

10.2925219 

58 

89074.22 

195979.10 

220017.75 

9.9497521 

10.2922098 

57 

89061.00 

195838.37 

219892.40 

9.9496876 

10.2918978 

56 

89047.77 

195697.8c 

219767.21 

9.9496230 

10.2915859 

55 

89034.53 

i95?57-39 

219642.19 

9.9495585 

10.2912742 

54 

89021.28 

195417.13 

219517.33 

9.9494938 

10.2909626 

53 

89008.02 

195277.04 

219392.62 

9.9494292 

10.29065 12 

52 

88994.76 

I95I37-II 

219268.08 

9.9493645 

10.2903399 

5i 

88981.49 

194997-33 

219143.70 

9.9492997 

10.2900287 

5° 

88968.21 

194857.71 

219019.47 

9.9492349 

10.2897176 

49 

88954.93 

I947l8.26 

218895.41 

9.9491700 

10.2894067 

48 

88941.64 

194578.96 

218771.50 

9.949105 1 

10.2890959 

47 

88928.34 

194439.81 

218647.75 

9.9490402 

10.2887852 

46 

88915.03 

194300.83 

218524.17 

9.9489752 

10.2884746 

45 

88901.71 

194162.00 

218400.74 

9.9489101 

10.2881642 

44 

88888.39 

194023.33 

218277.46 

9.9488450 

10.2878539 

43 

88875.06 

I93884.81 

218154.35 

9.9487799 

10.2875438 

42 

88861.72 

193746.45 

218031.39 

9.9487147 

10.2872338 

4î 

88848.37 

I93608.25 

217908.59 

9.9486495 

10.2869239 

40 

88835.02 

193470.20 

217785.54 

9.9485842 

10.2866141 

39 

88821.66 

193332.31 

217663.46 

9.9485 189 

10.2863044 

38 

88808.30 

193 194-$7 

217541.12 

9.9484535 

10.2859949 

37 

88794.92 

I93O56.98 

217418.95 

9.9483881 

10.2856855 

36 

8  8  7  8 1  .*5  4 

19.2919.5  6 

217296.93 

9.9483227 

10.2853763 

35 

88768.15 

192782.28 

217175.06 

9.9482572 

10.2850671 

34 

88754.75 

192645.16 

217053.35 

9.9481916 

10.2847581 

33 

88741.34 

192508.19 

216931.80 

9.9481260 

10.2844492 

32 

88727.93 

192371.38 

216810.40 

9.9480604 

10.2841405 

31 

88714.51 

192234.72 

216689.15 

9.9479947 

10.2838318 

30 

88701.08 

192098.21 

216568.06 

9.9479289 

10.2835233 

s 

3 

27  Degrees. 

-O) 

Ui 

Sines. 

Tangents. 

j  Secants. 

JLoq»  Sin . 

30 

46x74.86 

52056.70 

1 12738.19 

9.6644056 

|  9-7i^4767 

31 

32 

33 

46200.66 

46226.46 

46252.25 

52093.68 

52130.67 

52167.67 

U  12755.27 

,112772.37 

'112789.48 

9.6646482 

9.6648906 

9.6651329 

9.716785 1 
9.7170933 
9.7174014 

34 

35 

36 

46278.04 

46303.82 

46329.60 

52204.68 

52241.70 

52278.74 

112806.60 

112823.74 

112840.89 

9.6653749 

9.6656168 

9.6658586 

9.7177094 

9.7180173 

9.7183251 

37 

38 

39 

46355.38 

46381.15 

46406.92 

52315.78 

52352.84 

52389.90 

1 12858.06 
112875.24 
1 12892.44 

9.6661001 

9.6663415 

9.6665828 

9.7186327 
9.7189402 
9.749247  6 

40 

41 

42 

46432.69 

46458.45 

46484.20 

52426.98 

52464.07 

52501.17 

112909.65 
112926.88 
1 12944.12 

9.6668238 

9,6670647 

9.6673054 

97195549 

9,7198620 

9.7201690 

43 

44 

45 

46509.96 

40535-71 

46561.45 

52538.29 

52575-41 

52612.54 

1 12961.37 
112978.64 

1 12995*93 

9.6675459 
9.667786  3 
9.6680265 

9.7204759 

9-7207827 

9.7210893 

46 

47 

48 

46587.19 

46612.93 

46638.66 

52649.69 

52686.85 

52724.02 

113013.23 

113030.55 

113047.88 

9.6682665 

9.6685064 

9.6687461 

9.7213958 

9.7217022 

9.7220085 

49 

50 

51 

46664.39 

46690.12 

46715.84 

52761.20 

52798.39 

52835.59 

113065.22 
1 13082.58 
113099.96 

9.6689856 

9.6692250 

9.6694642 

9.7223147, 
9.7226207 
9.72292  66 

5  2 

53 

54 

46741.56 

46767,27 

46792.98 

52872.81 

52910.04 

52947.27 

113117.35 

113134.75 

113152.17 

9.6697  032 
9.6699420 
9.6701807 

9*7  232324 
9.7235381 
9.723843  6 

55 

56 

57 

46818.69 

46844.39 

46870.09 

52984.52 

53021.78 

53059.06 

113169.61 

113187.06 

113204.52 

9.6704192 

9.6706576 

9.6708958 

9.7241490 

9.7244543 

9.7247595 

58 

59 

60 

46895.78 

46921.47 

46947.16 

53096.34 

53133.64 

53170.94 

113222.00 

H3239.50 

113257.01 

9.6711338 

9.6713716 

9.6716093 

9.725.0646 

9.7253695 

9.7256744 

£ 
t -»< 

3 

C 

62  Degr 

ees. 

CD 

71 

• 

Sines. 

1  Tangents. 

|  Secants. 

£0£.  SÏ/2. 

Tang. 

3C 

88701.08 

192098.21 

216568.06 

9.9479289 

10.2835233 

29 

28 

27 

88687.64 

88674.20 

88660.75 

191961.86 

191825.65 

191689.60 

216447.12 

216326.33 

216205.7c 

9.9478631 

9-9477973 

9-9477314 

10.2832149 

10.2829067 

10.2825986 

26 

25 

24 

88647.30 

88633.83 

88620.36 

I9M53-0 

191417-95 

191282.36 

216085.22 

215964.89 

215844.71 

9.9476655 

9-9475995 

9-9475335 

10.2822906 

10.2819827 

10.2816749 

23 

22 

21 

88606.88 
88593.39 

88579.89 

191146.91 
19101 1.62 
190876.47 

215724.69 

215604.82 

215485.10 

9.9474674 

9.9474013 

9.9473352 

10.2813673 

10.2810598 

10.2807524 

20 

*9 

18 

88566.39 

88552.88 

88539.36 

190741.47 

190606.63 

190471.93 

2i53«5-53 

2i5246.II 

215126.84 

9.9472689 

9.9472027 

9.9471364 

10.280445 1 
10.2801380 
10.2798310 

17 

16 

88525.83 
885 12.30 
88498.76 

190337.38 

190202.99 

190068.74 

215007.72 

214888.75 

2I4769.93 

9.9470700 

9.9470036 

9.9469372 

10.2795241 

10.2792173 

10.2789107 

>  . 

14 

13 

12 

83485.22 

88471.66 

88458.10 

189934.64* 

189800.68' 

i89666.88j 

214651.27 

214532.75 

214414.37 

9.9468707 

9.9468042 

9.9467376 

10.2786042 

10.2782978 

IO.2779915 

1 1 

10 

9 

88444.5  3 
88430.95 
88417.36 

189533.22! 

189399.71 

189266.34 

214296.15 

2l4l78.08 

214060.1 5 

9.9466710 

9.9466043 

9.9465376 

10.2776853 

10.2773793 

10.2770734 

8 

7 

6 

88403.77 

.88390.17 

88376.56 

189133.13 
189000.06 

188867.13 

213942.38 
213824.75 
213707.2  6 

9.9464708 

9.9464040 

9.946337I 

10.2767676 

10.2764619 

10.2761564 

5 

4 

3 

88362.95 

88349.32 

88335.69 

1 88734.36 
188601.72 
188469.24 

2x3589.93 

213472.74 

2x3355.70 

9.9462702 

9.9462032 

9.946I362 

10.27585 10 

10.2755457 

10.2752405 

2 

1 

0 

88322.06 

88308.41 

83294.76 

188336.90 

188204.70 

188072.65 

213238.80 

213122.05 

213005.45 

9.9460692 

9.9460021 

9-9459349 

10.2749354 

10.2746305 

10.2743256 

F 

— — "  .«-"I* 

28  Degrees. 


■  ■  ■  . -  ■ — .  ■ — -  . . — 

Secants.  I  i Log*  SinXLog,  Tang, 


Sines. 


46947.16 


Tangents. 


5- 3 170.94 


46972.84 

46998.52 

47024.19 


47049.86 

47075-53 

47101.19 


47126.85 

47152.50 

47172.15 


10 

11 

12 


47203.80 

4722944 

47255.08 


13 

14 

15 


16 

17 

18 


47280.71 

47306.34 

47331-97 


47357.59 

47383.21 

47408.82 


19 

20 

21 


22 

23 

24 

25 

26 

27 

28 

29 

30 


53208.26 

53245-59 

53282.93 


53320.29 

53357-^5 

53395-03 


53432.42 

53469.82 

53507.23 


53544.65 

53582.08 

53619.53 


53656.99 

5369446 

53731.94 


5376943 

53806.9 

53844.45 


47434.43 

47460.04 

^7485.64 


475”- 24 

47536.83 
4756242 


47588.01 

47613.59 

47639.17 


47664.74 

47690.31 

47715.88 


53881.98 

53919.52 

53957.07 


53994.6 

54032.2 

54069.80 


5410740 

54145.0 

54182.63 


13257.01  9.6716093  9.7256744 


13274.53 

13292.07 

13309.62 


9*6718468  9.7259791 
9.6720841]  9.7262837 
[9.6723213I  9.7265881 


13327.19  9.6725583  9.7268925 

13344.78  9.6727952  9.7271967 

1 3 562.3 Si  9.6730319  9.7275008 


13379.99 

13397.62 

13415.27 


13432.93 

13450.601 

113468.29 


1 13486.0c! 

113503.72 

113521.461 


113539.21 

113556.98 

113574.76 


”3592.55 
113610.361 
113628. 1 9I 


1 13646.03 
1 1 3663.891 
H368i.7< 


113699.65 

113717.55 

”3735-47 


54220.27 

54257.91 

54295-57 


9.67326841  9.7278048 
9-673'5047|  9.7281087 
9.6737409I  9.7284124 


9.6739769 

I9.6742128I 

9*6744485 


9.7287161 

9.7290196 

9.7293230 


9.674^840 
9.6749194] 
9-675 1$4< 


9.7296263 

9.7299295 

9.7302325 


113753.4c 

113771.35 

113789.32I 


9.6753896  9-7305354 
9.6756245  9-7308383 
9.6758592  9.73 1 1410 

9.6760937  9-7314436 
I9.6763281I  9.7317460 
[9.6765 623I  9.7320484 

I9.6767963I  9.7323506 
[9. 6770302]  9.7326527 

I9.6772640I  9.7 329547] 

9.6774975  9-7332566 

9.6777309  9-7335584 
9.6779642!  9.73386011 

b.6781972  9.7341616 
[9.6784301  9.7344631 
I9. 6786629!  9.7347644 


Î3 

6 1  Degrees. 

/  I 

r-r 

rfe 

v> 

• 

Sines. 

Tangents. 

Secants. 

Log.  Sim 

Log,  Tang, 

60 

88294.76 

188072.65 

213005.45 

9‘94‘î9349 

10.274325  6 

59 

5* 

57 

88281.1c 

88267.43 

88253.76 

187940.74 

187808.98 

187677.36 

212888.99 

212772.67 

212656.51 

9.9458677 

9.94580O5 

9-9457332 

10.2740209 

ïo.2737  i  ^3 
10.27341 19 

5  <5 
55 
54 

88240.07 

88226.38 

88212.69 

187545.88 
187414.55 
187283.3  6 

212540.48 

212424.60 

212308.87 

9.9456659 

9.9455985 

9.9455310 

10.2731075 

iQ.2728033 

10.2724992. 

53 

52 

5i 

88198.98 

88185.27 

'88171.55 

187152.31 

187021.41 

186890.64 

212193.28 
212077.83 
21 1962.53 

9.9454636 

9.9453960 

9.9453285 

10.272195 2 
10.271891^ 
10.2715876 

50 

49 

48 

88157.82 

88144.09 

88130.35 

186760.03 

186629.55 

186499.21 

211847.37 

211732,35 

211617.4$ 

9.9452609 

9.9451932 

9-9451255 

10.2712839 

10.2709804 

10.2706770 

47 

46 

45 

88116.60 

•88102,84 

88089.07 

186369.02 

186238.96 

186109.05 

21 1502.74 
211388.15 
21 1273.71 

9.9450577 

9.9449899 

9.9449220 

10.2703737 

10.2700705 

10.2697675 

44 

43 

4? 

—  *  •  - 

88075,30 

88061.52 

8S047.73 

185979.28 

185849.65 

185720.15 

211159,40 

211045.23 

210931,21 

9.9448541 
9.9447862 
9.9447 1S2 

10.2694646 

10.2691617 

10.2688590 

4i 

40 

39 

88033.94 

88020.14 

88006.33 

185590.80 

135461.59 

185332,52 

210817.33 

210703.59 

210589.98 

9.9446501 

9.9445821 

9-9445J39 

10.2685564 

10,268^540 

10.2679516 

3* 

37 

36 

37992,51 

87978.69 

87964.86 

185203.58 

185074.79 

184946.13 

210476.5? 

210363,20 

210250,02 

9,9444457 

9-9443775 

9.9443092 

10.2676494 

10.2673473 

10.2670453 

35 

34 

33 

87951.02 

$7937?i7 

87923.32 

184817.61 

184689.23 

184560.99 

210136,98 
210024.08 
20991 1.3 1 

9.9442409 

9.9441725 

9.9441041 

10.2667434 

10.2664416 

10.2661399 

32 

31* 

30 

879O9.46 

87895.59 

87881.71 

184432.89 

184304.92 

184177.09 

209798.69 

209686,20 

309573.85 

9.9440356 

9,9439671 

9.9438985 

10.2658384 

10,2655369 

10,2652356 

P  2 


1  r** 

1  3 

1  c 

28  Degrees. 

1  ^ 

1  <T> 

1  75 

Sines.  |  Tangents. 

Secants.  , 

Log,  Sin,'Log,  Tang, 

3° 

47715.88 

54295-57 

113789.32 

9.6786629 

9.7347644 

|3 1 
J32 

133 

47741.44 

47767.6° 

47792-55 

54333.24 

54370.92 

54408.62 

113807.30 

113825.29 

113843.3d 

9.6788955 

9.6791279 

9.6793602 

9.7350656 

9.7353667 

9.7356677 

34 

|35 

36 

478l8.IO 

47843.64 

47869.I9 

54446.32 

54484.04 

54521.77 

113861.33 

113879.37 

113897.43 

9.6795923 

9.6798243 

9.6800560 

9.7359685 

9.7362693 

9.7365699 

37 

38 
139 

47894.72 

47920.26 

47945-79 

•* 

54559-51 

54597.26 

54635.03 

113915.5° 

”3933-59 

113951.69) 

9.6802877 

9.6805191 

9.6807504 

9.7368705 

9.7371709 

9-7374712 

J40 

41 

42 

47971.31 

47996.83 

48022.35 

54672.8l 

54710.60 

54748.40 

I  I3969.81 
H3987.94 
II4OO6.O9 

9.6809816 

9.6812126 

9.6814434 

9.7377714 

9.7380715 

9.7383714 

43 

44 
145 

48047.86 

48073-37 

48098.88 

54786.21 

54824.04 

54861.88 

II4O24.25 

II4O42.43 

ii^o6o.62| 

9.6816741 

9.6819046 

9.6821349 

9.7386713 

9.7389710 

9.7392707 

46 

147 

48 

48124.38 

48149.87 

48I75-37 

54899.73 

54937-59 

54975-46 

114078.83 

114097.06 

114115.30J 

•  9.6823651 
9.6825952 
9.6828250 

9.7395702 

9.7398696 

9.7401689 

149 

5° 

P 

48200.86 

48226.34 

48251.82 

55013.35 

55051.25 

55089.16 

114133.56 

114151.83 

1 14170.12 

9.6830548 

9.6832843 

9.6835137 

9.740468 1 
9.7407672 
9.7410662 

52 

53 

r 

48277.3C 

48302.77 

48328.2^ 

55 127.08 
55 165.02 
55202.97 

114188.42 

1 14206.74I 
1 14225.07 

9.683743c 

9.683972c 

9.684201c 

9.7413650 

9.7416638 

9.7419624 

155 

57 

48353-72 

48379.16 

484O4.62 

55240.93 

55278.9c 

55316.88 

114243.42 

114261.791 

114280.17I 

9.6844297 

9.6846583 

9.6848868 

9.7422609 

9.7425594 

9.7428577 

5^ 

53 

6c 

£  4843O.O/ 

)  4^455*5^ 
3  48480.9C 

55354-85 

55392-85 

55430.9c 

114298.57 

114316.98 

5 1 i4335*4i 

9.6851151 

9.685343: 

9-68s57i: 

9-743*559 

9.7434540 

r  9.7437520 

h-** 

3 

C 

«“* 

CD 

</> 

• 

6 1  Degrees. . 

Sines. 

Tangents. 

Secants. 

Xog-.  Tang* 

30 

87881.71 

184177.09 

2095,7  3.-85 

9.9438985 

10.2652356 

29 

28 

27 

87867.83 

87853.94 

87840.04 

184049.39 

183921.84 

183794.42 

209461.64 

209349.57 

209237.6^5. 

9.9438299 

9.9437612 

9.9436925 

10.2649344 

10.2646333 

10.2643323 

26 

25 

24 

87826.13 

87812.22 

87798.3c 

183667.13 

183539.99 

183412.97 

209125.^4 

209014.1:8 

208902.65 

9.9436238 

9-9435549 

9.9434861 

10.26403 15 
10.2637307 
10.2634301 

23 

22 

21 

87784.37 

87770.43 

87756.49 

183*286.10 

lS3i  59-3  6 
1.83032.75 

208791.27 

208680.02 

208568.90 

9.9434172 

9.9433482 

9.9432792 

10.2631295 

10.2628291 

10.2625288 

20 

19 

18 

87742.54 

87728.58 

87714.62 

I02906.28 

182779.94 

182653.74 

208457.92 

208347.08 

208236.37 

9.9432102 

9-943HH 

9.9430720 

10.2622286 

10.2619285 

1O.2616286 

17 

16 

15 

87700.64 

87686.66 

87672.68 

l82527.67 

1824OI.73 

182275.93 

208125.80 

208015.36 

207905.06 

9.9430028 

9.f9429335 

9.9428643 

10.2613287 

10.2610290 

10.2607293 

H 

!3 

*12 

87658.68 

87644.68 
87630.67 

l82l50.26 

l82024.73 

181899.32 

207794.89 

207684.86 

207574.96 

9.9427949 

9.9427255 

9.9426561 

10.2604298 

10.2601304 

10.2598311 

1 1 

10 

9 

8 

7 

6 

87616.65 

87602.62 

87588.59 

l8l774.05 
l8  1648.92 
181523.9I 

207465.19 

207355.56 

207246.06 

•  1 

9.94258  66! 

9.9425171 

9.9424476, 

10.2595319 

10.2592328 

10.2589338 

87574-55 

87560.51 

87546.45 

I81399.O4 

l8l274.30 

I8H49.69 

207136.70 

207027.46 

206918.36 

9.9423779 

9.9423083 

9.9422386 

10.2586350 

10.2583362 

10.2580376 

5 

4 

3 

87532.39 
875 18.32 
87504.24 

l8l025.2I 

l80900.86 

l80776.64 

206809.40 

206700.56 

206591.86 

9.9421688 

9.9420990 

9.9420291 

10.2577391 
10.257440  6 
10.2571423 

2 

1 

C 

87490.16 

'87476.07 

87461.97 

18065  2.56 

l80528.60 
T  80404.78 

206483.28 

206374.84 

206266.52 

9.9419592 

9.9418893 

9.9418193 

10.2568441 

10.2565460 

10.2562480 

n 

a 

c 

29  Degrees. 

•-» 

<1 

P 

Sines.  |T  angents. 

Secants. 

I  Log.  Sin ,  j -Log,  Tang. 

0 

48480.96 

55430-90 

114335.41 

9.6855712 

9*743752° 

1 

2 

3 

48506.40 

48531.84 

48557.27 

55468.94 

55506.98 

55545-04 

114353.85 

114372.31 

114390.78 

9.6857991 

9.6860267 

9.6862542 

9.7440499 

9.7443476 

9.7446453 

* 

4 

5 

6 

48582.70 

48608.12 

48633.54 

55583.11 

5562Ï.I9 

55659.29 

1 14409.27 
114427.78 
114446.30 

9.6864816 
9.6867088 
9.6869  359 

9.7449428 

9,7452403 

9.7455376 

7 

8 

9 

48658.95 

48684*3^ 

48709.77 

55^97*39 

55735*51 

55773*64 

114464.84 

114483.39 

114501.96 

9.6871628 

9.6873895 

9.6876161 

9.7458349 

9.7461320 

9.7464290 

10 

11 

12 

48735*17 

48760.57 

48785.97 

55811.79 

55849.94 

55888.II 

1 

114520.55 

114539-15 

114557.76 

9.6878425 

9.6880688 

9,6882949 

9.7467259 

9.7470227 

9-7473Ï94 

i 

13 

14 

4881 1.36 
48836.74 
48862.12 

55926.29 

55964.48 

56002.69 

114576.39 

114595.0^ 
1 14613,70 

9.6885209 

9.6887467 

9.6889723 

9.7476160 

9.7479125 

9.7482089 

16 

17 

18 

48887.50 

48912.88 

48938,24 

'  5604O.9I 
56079.14 
56117.38 

114632.38 
114651.08 
1 14669.79 

9.6891978 

9,6894232 

9.6896484 

9,7485052 

9,7488013 

9,7490974 

19 

20 

21 

48963.61 

4S988.97 

49°ï4.^ 

56155.64 
5  6 1 93.9 1 
56232.19 

114688.52 
114707,26 
1  14726,02 

9.6898734 

9.6900983 

9.6903231 

9-7493934 

9.7496892 

9.7499650 

22 

23 

24 

49039.68 

49065.03 

49090.37 

56270.48 

56308.79 

56347.10 

114744.79 
114763,58 
1 14782,39 

' 

9.6905476 

9,6907721 

9.6909964 

9,7502806 

9.7505762 

9.75087l6 

■25 

26 

27 

49115.72 

49131.05 

49166.38 

56385.43 

<6423.78 

56462.13 

114801.21 

114820.05 

114838.9c 

9.6912205 

9.6914445 

9.'69i6683 

9.75I  I669 
9.7514622 

9-7517573 

2S 

29 

3e 

49191-71 

49217.04 

49242,36 

56500.5c 

56538.88 

56577.28 

. — - 

114857.77 

114876.65 

114895.55 

9.6918919 
9.6921155 
9.69  23388 

9.7520523 

9.7523472 

9.7526420 

1  "  — ; 

6 o  Degrees. 


S  Sines. 

•  1 

T  angents. 

Secants.  1 

6o|  87461.97 

180404.78 

206266.53] 

591 87447-86 

58  87433.75 
57|  87419-63 

180281.08 

180157.51 

180034.08 

206158.36 

206050.31 

[205942.391 

kôl  87405.50 
55  87391.37 
|54|  87377-22 

179910.77I205834.60 

179787.59205726,95 

179664.541205619.42 

53I  87363.07 
52I  87348.91 

51I  87334-75 

179541.62I2055 12.03 
179418.83I205404.76 
179296.1 6I225297.62 

5° 

49 

r 

47 

1 461 

45 

44 

43 

42 


87320.58 

87306.40 

87292.2 


179173. 621205190.61 
17905 1.21J205083.73I 
x78928.93i204976.98i 


87278.01 

87263.81 

87249.60 


87235.38 
87221.1 6 
87206.93 


41 

4° 

39 

P8I 

37 

351 

34 

33 


87192.69 

87178.44 

87164.19 


87149.93 

87135.66 

87121.38 


87107.10 

87092.8 

87078.5 


[32] 

31! 


87064.20 

87649.89 

87035.57 


78806.78l204870.36l 
78684.7  5I204763.86Î 
78562.85  204657.501 


178441.07  204551.26 
78319,43  204445.15 
78 1 97.9012043  39. 1 61 


78076.51  204233«3< 

77955-24Uo4i27.57| 

1 77  8  34.09  20402 1 .97 


1 7  7  7 1 3 .07I20  3  9 1 6.49 
177592.18I203811.14 
17747 1.41(203705.92 


I7735°*7<$  203600.82I 
177230.24  203495.85 
177109.85  203391.00 


176989.58I203286.27 

176869.43I203181.68 

176749.40J203077.20 


Log.  Sift .  j 

J 

9.9418193  ] 

[0,2562480! 

9.9417492 

,9.9416791 

19.9416090 

[O.2559501J 

LO.2556524I 

to-2553547| 

L9415388 

9.9414685 

9,9413982 

10.2550572L 

10.2547597» 

10.2544624! 

9.9413279 

9.9412575 

9.9411871 

10.25416511 

10.25386801 

10.2535710» 

{9.941 1 166 
19.9410161 

(9.9409755 

10.2532741J 
10.25297731 
10.25 268o6r 

(9.9409048 

19,9408342 

(9.940763^ 

10.25238401 

10.2520875* 

10.2517911» 

(9.9406927 

(9.9406219 

J9.9405510 

10.2514948I 

10.2511987I 

10.25090261 

I9.9404801 

(9.9404091 

(9.9403381 

10.&506066! 
10.2503208I 
10.25001 50I. 

(9.940267c 

(9.9401955 

(9.940124$ 

)  10.2497194J 
10.2494238» 

1 10.249 1 284] 

[9.94005  3 
I9.939982; 
9.93991  IC 

5  10.2488331] 
10.2485378» 
10.2482427] 

19.9398391 

19.939768 

I9.939696 

5  10.2479477I 
2  10.2476528] 
10.247  3  5  80 1 

2 

»->• 

3 

c 

29  Degrees. 

r*t- 

’05. 

in 

f 

Sines. 

Tangents. 

Secants^ 

[j 

Log»  Sin * 

3° 

49242.36 

56577.28 

114895.55 

9.692338.8 

9.7526420 

31 

32 

33 

49267.67 

49292.98 

493*8.2? 

5.661 5.68 
56654.10 
56692.53 

L  I49  I4.47 
II4933.4O 

II4952.35 

...  , 

. 

9.6925620 

9.6927851 

9.6930080 

9.7.529368 

9.7532314 

9.7535259 

34 

35 

36 

î 

49343-59 

49368.89 

49394.19 

56730.98 

56769.44 

56807.91 

1 1497  I.32 

I  I499O.3O 
II5OO9.3O 

9.693230S 

9.6934534 

9.6936758 

9*7538203 

9.7541146 

9.7544088 

37 

38 

39 

49419.48 

.49444.76 

49470*05 

56846.39 
56884.88 

56923.39 

I  I5O28.3  I 

II5O47.34 

II5066.38 

5 

9.6938981 

9.6941203 

9.6943423 

9.7547029! 

9.7549969 

9.7552908 

40 

41 

42 

49495.32 

49520.60 

49545-87 

56961.91 

57000.45 

57038.99 

II5085.44 
I  I5IO4.52 
II5123.61 

9.6945642 

9.6947859 

9.6950074 

9-7555846 

9.7558783 

9.7561718 

43 

44 

45 

49571.13 

49596.39 

49621.65 

57077-55 

57116.12 

57154.71 

II5142.72 

II5161.85 

II5180.99 

%  ■ 

9.6952288 

9.6954501 

9.6956712 

9.7564653 

9.7567587 

9.7570520 

46 

47 

48 

49646.90 

49672.15 

49697.40 

57193.31 

57231.92 

57270.54 

II52OO.I5 

II5219.32 

II5238.5  I 

9.6958922 
9.6961 130 
9.6963336 

9-7573452 

9.7576383 

9.7579313 

49 

5° 

5i 

49722.64 

49747-87 

49773.10 

57309.18 

57347.83 

57386.49 

II5257.72 

I  I5276.94 

II5296.18 

9.6965541 

9.6967745 

9.6969947 

9.7582242 

9.7585170 

9.7588096 

52 

53 

54 

49798.33 

49823.55 

49848.77 

57425-16 

57463.85 

57502.55 

115315.43 

115334.70 

115353.99 

9.6972148 

9-6974347 

9.6976545 

9.7591022 

9.7593947 

9.7596871 

55 

56 

57 

49873-99 

49899.20 

49924.41 

57541.26115373.29 

57579-99,II5392.6i 
57618.73  11531 1.95 

9.6978741 

9.6980936 

9.6983129 

9.7599794 

9.7602716 

9.7605637 

58 

59 

60 

49949.61 

49974.81 

1  50000.00 

57657.48 

57696.25 

57735-°3 

II543I.3O 
II545O.67 
I  I547O.O5 

9.6985321 
9.69875 1 1 
9.6989700 

9. 7608557 
9.7611476 
9.7614394 

.lis. 

g 

g 

.  60  Degrees. 

tt 

C fi 

• 

Sines. 

|Tangents. 

Secants. 

30 

«7035-57 

176740.40 

203077.20 

9.9396968 

10.2473580 

29 

28 

27 

87021.24 

87006.91 

86992.56 

176629.50 

176509.72 

176390.07 

202972.86 

202868.63 

202764.53 

9.9396253 

9-9395537 

9.9394821 

10.2470632 

10.2467686 

10.2464741 

26 

25 

24 

86978.21 

86963.86 

86949.49 

176270.53 

176151.12 

176031.83 

202660.56 

202556.70 

202452.97 

9.9394105 

9.9393388 

9.9392671 

10.2461797 

10.2458854 

10.2455912 

2  3 
22 

21 

86935.12 

86920.74 

86906.35 

175912.67 

175793.62 

175674.7° 

. 

202349.37 

202245.89 

202142.53 

9.9391953 

9.9391234 

9.9390515 

10.2452971 
10.245003  1 
10.2447092 

20 

19 

18 

86891.96 

86877.56 

86863.15 

Ï75555-9Q 

175437*22 

175318.66 

202039.29 

201936.17 

201833.18 

9.9389796 

9.9389O76 

9*9388356 

10.2444154' 

10.2441217 

10.2438282 

17 

l6 

86848.73 
86834.3 1 
86819.88 

175200.23 
175081.91 
174963.7 1 

201730.31 

201627.56 

201524.94 

9.9387635 

9.93869I4 

9.9386192 

io.243  5  347 
10.2432413 
10.2429480 

H 

13 

12 

86805.44 

86791.00 

86776.55 

174845.64 

174727.68 

174609.84 

201422.43 

201320.05 

201217.79 

9.9385470 
9.9384747 
9  9384024 

10.2426548 

10.2423617 

10.2420687 

11 

10 

9 

86762.09 

86747.62 

86733.14 

1 7449  2.  ï  3 

174374*53 

174257.05 

201115.64 

201013.62 

200911.72 

i 

9.93833OO 

9.9382576 

9,938l8-5I 

10.2417758 

10.2414830 

10.2411904, 

8 

7 

6 

86718.66 
86704.17 

86689.67 

174139.69 

174022.45 

I73905-33 

200809,94 

200708.28 

200606.74 

9.9381126 

9.9380400 

9-9379674 

ic.2408978 
10.2406053 
10.2403 1 29 

5 

4 

3 

86675.17 

86660.66 

86646.14 

173788.33 

173671.44 

173554-68 

200505.32 

200404.02 

200302.83 

9.9378947 

9.9378220 

9.9377492 

10.2400206 

10.2397284 

10.2394363 

2 

1 

0 

86631.61 

86617.08 

86602.54 

i73438‘°3 

173321.49 

173205.08 

200201.77 

200100.83 

200000.00 

t 

! 

9.9376764 

9.9376035 

9.9375306 

10.2391443 

10.2388524 

10.2385606 

a 

g 

r~*  * 

3 

P 

0 

30  Degrees. 

• 

'  1  .  ’ 

rr 

a 

CS) 

• 

Sines.  |  Tangents,  j 

Secants.  J 

Log,  Sin .  | 

X0£.  Tang, 

O 

50000.00 

57735-03! 

115470.05 

9.6989700] 

9.7614594 

1 

2 

o" 

D 

50025.19 

50050.37 

50075*56 

5.7773.82 

57812.62 

57851.44 

115489.45 

115508.87 

1 15528.30 

9.6991887 

9.699Æ073 

9.6996258 

9.7617311 

9.7620227 

9.7623142 

4 

5 

6 

50x00.73 
50125.91 
5015 1.07 

57890.27 

57929.11 

57967-97 

115547-75 
x 15567.22 
115586.70 

9.6998441 

9.7000622 

9.7002802 

9.7626056 

9.7628969 

9.7631881 

7 

8 

9 

50176.24 
5020  x. 40 
50226.55 

58006.84 

58045.73 

58084.62 

115606.20 

115625.72 

115645.25 

9.7004981 

9.7007158 

9.7009334 

9.7634792 

9.7637702 

9.7640612 

«wsrià». 

xo 

I  l 

12 

50251.70 

50276.85 

50301.99 

58123.53 

58162.45 

58201.39 

1 15664.80 
1 15684.36 
115703.94 

9.7011508 
9.701  3681 
9.7015852 

9.7643520 

9.7646427 

9.7649334 

13 

14 

*5 

50327.13 

50352.27 

50377.40 

58240.34 

58279.3c 

58318.28 

115723.54 

1 15743*15 
115762.78 

9.7018022 

9.7020190 

9.7022357 

9.7652239 

9.7655143 

9.7658047 

1 6 

17 

18 

50402.52 

50427.65 

50452.76 

58357.27 

58396.27 

58435.28 

115782.43 

115802.09 

115821.77 

9.7024523 

9.7026687 

9.7028849 

9.7660949 
9.766385 1 
9.766675 1 

19 

20 

21 

50477.88 

50502.98 

50528.09 

58474.31 

58513.35 

58552.41 

115841.47 
115861.18 
1 15880.91 

9.7031011 

9.7033170 

9.7035329 

9.7669651 

9.7672550 

9-767544S 

22 

23 

24 

50553.19 

50578.28 

50603.38 

58591.48 

58630.56 

58669.65 

115900.65 

115920.41 

115940.19 

9.7037486 

9.7039641 

9.7041795 

9.7678344 

9.7681240J 

9.7684135] 

25 

26 
27 

50628.46 

5o653-55 

5O678.63 

58708.76 

58747.88 

58787.02 

115959.99 

115979.80 

115999.63 

• 

9.7043947 

9.7046099 

9.7048248 

9.7687029 

9.7689922 

9.7692814 

20 

29 

.9 

50703.70 
l  50728.77 

S  50753.84 

58826.17 

58865.33 

58904.5c 

1 16019.47 
116039.33 
1 16059.21 

9.7050397 

9.7052543 

9.7054689 

9.7695705 

9.7698596 

9.7701485 

|£ 

1 

3 

r- 
*— > 

59  Degrees. 

l 

V) 

*  , 

Sines. 

Tangents 

Secants. 

X-Og.  Tang, 

6o 

86602.54 

173205.08 

200000.00 

9.9375306 

10.2385606 

59 

58 

57 

86587.99 

86573.44 

86558.87 

173088.78 

172972.6c 

172856.54 

199899.29 

199798.70 

199698.23 

9.9374577 

9-9373847 

9.9373116 

10.2382689 
10.2379773 
.10.237685  s 

56 

55 

54 

86544.30 

86529.73 

86515.14 

172740.6c 

172624.77 

172509.05 

199597.88 
1 99497.64 
l99397*53 

9.93723S5 

9.9371653 

9.9370921 

1 0.2373  944 
10.237 103 1 
10.2368119 

53 

52 

■5:1 

86500.55 
86485.95 
8-6471'.  3  4 

-172393.45 

172277-97 

172162,61 

^9297.52 

199197-64 

199097.87 

9.9370189 

9,9369456 

9,9368722 

10.2365208 

10.2362298 

10.2359388 

50 

49 

48 

8  6.4.5  6.7  3 
86442.1 1 
86427.48 

172047.36 

171932.22 

171817.20 

198998.22 

198898.69 

198799.27 

9.9367988 

9.9367254 

9.9366519 

10,2356480 
10-2353573 
10.235  0666 

47 

46 

45. 

86512.84 

86398.20 

86383.55 

171702.3c 

171587-51 

171472.83 

198699.97 

198600.80 

198501.72 

9.9365783 

9.9365047 

9.9364311 

10.2347761 

10.2344857 

10.2341953 

44 

43 

42 

86368.89 

86354.23 

86339.56 

171358.27 

171243.82 

171129.49 

198402.76 

198303.93 

198205.20 

9-9343576 

9.9362836 

9.9362098 

10.233905 1 
10.2336149 
10.2333249 

4i 

40 

39 

86324.88 

86310,19 

86295.49 

171015.27 

170901.16 

170787.17 

198106.59 

198008,10 

197909-72 

9.9361360 

9.9360621 

9.9359881 

10.2330349 
10.232745  0 
10.2324552 

38 

37 

36 

86280.79 

86266.08 

86251.37 

170673.29 

I70559-53 

170445.87 

197811,46 

l977I3*3 1 
497615.27 

9.9359H1 

9.9358401 

9.9357660 

10.2321656 

T  O.2318760 
IO.2315865 

35 

34 

33 

86236.64 

86221.91 

86207.17 

170332.33 

170218.9c 

170105.59 

197517.35 

197419-54 

197321.85 

9.93569i8 

9.9356177 

9-9355434 

IO.23 1297  I 
IO.23IOO78 
IO.23O7186 

32 
3 1 
3C 

86192,43 

86177068 

86162.92 

169992.38 
169879.29 
169766.3 1 

197224,2  6 
197126.80 
197029.44I 

9.9354691 

9.9353948 

5.9353204 

IO.2304295 
IO.23O1404 
IO.22985  15 

Q.2 

1  Minutes. 

30  Degrees. 

Sines. 

Tangents. 

Secants. 

Log,  Sin,]Log .  Tang. 

3;c 

j  50753.84 

58904.50 

>  « 

116059.21 

9.7054689 

9.7701485 

31 

32 

3:3 

34 

35 

36 

50778.9c 

50803.96 

50829.01 

58943.69 

58982.89 

59022.11 

116079.1 1 
1 16099.02 
1161 18.95 

9.7056833 
9.7058975 
9.7061 1 16 

9-7704373 

9-7707261 

9-7710147 

50854.06 

50879.10 

50904.14 

59061.34 

59100.58 

59139.83 

116138.89 

116158.85 

116178.83 

9.7063256 

9.7065394 

9.7067531 

9.7713033 

9.7715917 

9.7718801 

37 

3:8 

3;9 

50929.18 

50954.21 

50979.24 

59179-1° 

59218.39 

59257.68 

116198.82 
1 16218*83 
116238.86 

9.7069667 

9.7071801 

9-7073933 

9.7721684 
9.7724566 
9.77  27447 

4P 

41 

42 

43 

44 

45 

51004.26 

51029.28 

51054.29 

Ci 

59296.99 

59336.32 

59375.66 

116258.91 

116278.97 

116299.05 

9.7076064 

9.7078194 

9.7080323 

9.7730327' 

9*7733206 

9.7736084 

51079.30 

51 104.31 
51 129.31, 

59415.01 

59454-37 

59493-75 

116319.14 

116339.25 

116359.38 

9.7082450 

9.7084575 

9.7086699 

9.7738961  * 
9.7741838 

9.7744713 

46 

47 

48 

5x154.31 

51179.30 

51204.29 

$9533-14 

59572.54 

59611.96 

k  . 

116379.53 

U6399.69 

II64I9.87 

9.7088822 

9.7090943 

9.7093063 

9.7747588 

9.7750462 

9-7753334' 

49 

5° 

51 

51229.27 

51254.25 

51279.22 

59651.40 

59690.84 

59730.30 

I  I644O.O7 
II646O.28 
II648O.5I 

9.7095182 

9.7097299 

9.7099415 

9.7756206 

9-7759077  1 
9-77<$i947 

52 

53 

54 

51304.20 
51329.16 
5*354- 12 

597*59.78 

59809.27 

59848.77 

II65OO.76 

116521.02 

11,6541.30 

9.7*01529 
9.7103642 
9-  7105753 

9^7764816 

9.7767685 

9.7770552, 

v«/v  >/\ 

-■4  Ov-'v 

51379.08 
51404.04 
5 1428.99 

59888*28 

59927.81 

59967.35 

I  I6561.OO 
II6581.9I 
II6602.24 

9.7107863 
9.7109972 
9.71 12080 

9.7773418 
9.7776284  1 

9.7779149 

58 

59 

60 

3-93 

51478.87 

51503.81 

60006.91 
60046.48 
60086  06 

I  I6622.59 
I  16642.96 

I  I6663.34 

9.7114186 

9.7116290 

9.7118393 

9.778201,2 

9-7784875 ; 
9-77871737  : 

% 

>-*• 

P 

c 

59  De?,r 

ees. 

rt 

CD 

V. 

• 

Sines. 

Tangent. 

Secants. 

Log .  iSVWXo£.  . 

•  1 

3° 

86162  92 

169766.31 

197029.44 

- 

9.9343204  10.2298515  : 

28 

27 

86148.15 

86133.37 

86118.59 

169653.44 

169540.69 

169428.04 

196932.20 

196835.07 

196738.05 

9.9352459 

9.9351715 

9.9350969 

1 

10.2295627 

10.2292739 

10.2289853 

» 

26 

25 

24 

8610.380 

86089.00 

86074.20 

169315.50 

169203.08 

169090.77 

196641.14 

1 9^544.34 

196447.67 

9.9350223 

9.9349477 

9.934873° 

10.2286967; 

10.2284083 

10.2281199 

23 

22 

21 

86059.39 

86044.57 

86029.7$ 

168978.56 

168866.47 

168754.49 

196351.10 

196254.64 

196158.29 

9-9?47983 

9.9347235 

9.9346486 

10.22783  r6 ! 
10^2275434 
10.2272553 j 

20 

19 

18 

86014.91 

86000.07 

85981-23 

168642.61 

168530.85 

168419.19 

196062.06 

195905.93 

195869.92 

9.9345738 

9.9344988 

9.9344238 

L  "  1  î 

10.2269673! 

10.2266794 

IO.22639I6  ; 

! 

17 

16 

*5 

85970.37 

85955.51 

85940.64 

168307.65 

168196.21 

168084.89 

1 95  774.01 
195678.22 
!95  582.54 

9.9343488 

9.9342737 

9.9341986 

10.2261039; 

10.2258162 

10.2255287 

H 

13 

12 

85925.76 

85910.88 

85895.99 

167973.67 

167862.56 

167751.56 

19548  6.97 
195391.50 
I95296.I5 

9-9341234 

9.9340482 

9.9339729 

10.2252412 

10.2249538 

10.2246666 

ii 

10 

09 

85881.09 

85866.18 

85851.27 

167640.67 

167529.88 

167419.21 

195200.91 

I95IO5.77 

I95OIO.75 

9.9338976 

9.9338222 

9.9337467 

IO.2243794  ; 
IO.224O923  j 
10.2238053 

OO  1 

85836.35 

85821.42 

85806.49 

167308.64 

167198.18 

167087.82 

194915.83 

194821.02 

I94726.32 

9.9336713 

9-933.5957 

9.9335201 

IO.223  5l84 
10.2232315  ! 
10.2229448  j 

?i~'  * 

5 

4 

3 

85791.55 

8577^.60 

85761.64 

166977.58 

166867.44 

166757.41 

I9463I.73 

194537-25 

I94442.88 

! 

9.9334445 

9.9333688 

9.9332931 

10.2226582 
10.222371 6 
10.222085 1 

i  j 

P 

2 

1 

c 

85746.68 

8573Ï.71 

85716.73 

166647.48 

166537.66 

166427.95 

194348.61 

I94254.45 

I9416O.4O 

9.9332173 

9.933Hi^ 

9.9330656 

10.2217988 

10.2215125 

10.2212263 

r 

à  L 

j 

_ _ _ 1 

a 

X-** 

£3 

c 

31  Degrees. 

r-r 

8 

• 

Si  nes. 

Tangents. 

Secants. 

Log,  Sin, 

Xo^.  Tang, 

o 

51503.81 

60086.06 

116663.34 

9.7118393 

5-7787737 

1 

2 

3 

■51528.74 

51553-67 

51578.59 

60125.66 

60165.27 

60204.90 

116683.74 

116704.16 

116724.59 

9.7120495 

9.7122596 

9.7124695 

9.7790599 

9-7793459 

9.7796318 

4 

5 

f  6 

51603.5 1 
5 1628.42 
51653.33 

60244.54 

60284.19 

60323.86 

116745.04 
1 16765.5 1 
116785.99 

9.7126792 

9.7128889 

9.7130983 

9- 7799177 
9.7802034 
9.7804891 

7 

8 

9 

51678.24 

51703.14 

51728.04 

60363.54 

60403.23 

60442.94 

116806.49 

116827.01 

116847.55 

9.7133077 

9.7135169 

9.7137260 

9.7807747 

9.78x060? 

9.7813456 

10 

11 

12 

51752.93 

51777.82 

51802.70 

60482.66 

60522.40 

60562.15 

1 16868.10 
116888.67 
116909.26 

9-7139349 

9.7141437 

9-7143524 

9.7816309 

9.7819162 

9.7822013 

13 

14 

15 

51827.58 
5 1852.46 

5 1877-33 

60601.92 

60641.70 

60681.49 

116929.86 

116950.48 

116971.12 

9.7H5609 

9.7I47693 

9.7H9776 

9.7824864 

9.7827713 

9.7830562 

1 6 

17 

1 8 

51902.19 
5*927^5 
5 1 9  5  **9i 

.60721.30 

60761.12 

60800.95 

116991.78 
117012,45 
1 1 703  3. 1 4 

9*7151857 

9*7 153937 
9.7156015 

9.7833410 

9.7836278 

9.7839104 

X9 

20 

21 

51976.76 

52001.61 

52026.46 

60840.80 

60880.67 

60920.54 

117053.85 

117074.57 

117095.31 

9.7I58092 

9.716OX68 

9,7162243 

9.7841949' 

■9.7844794 

9.7847938 

22 

23 

24 

5205 1.30 
52076.13 
52100.96 

60960.43 

61000,34 

61040.26 

117116.07 

117136,85 

117157.64 

9.7l643l6 

9.7166387 

9.7I68458 

9.7850481 

9.7853323 

9.7856164 

2$ 
2  6 
27 

52125.79 

52150.61 

$2175-43 

61080.19 
61120.14 
61 160.1 1 

117178.45 

117199.28 

117220.13 

9.7170526 

9.7172594 

9.7174660 

9.7859004 

9.7861844 

9.7864682 

28 

29 

3° 

52200.24 

52225.05 

52249.86 

61200.08 
6 1240.07 
61280.08 

117240.99 

117261.87 

117282.77 

$ 

9.7I76725 

9.7I78789 

9.7l8085l 

9.7867520 

9.7870357 

9.7873193 

3 

r-4  * 

■  ■  .  ...... 

58  Degrees. 

I 

rt 

c& 

cri 

• 

Sines. 

Tangents. 

Secants. 

Sin. 

60 

85716.73 

166427.95 

194160.40 

9.9330656 

10.2212263 

59 

58 

57 

85701.74 

85686.75 

85671.75 

166318.34 

166208.84 

166099.45 

194066.46 

Ï93972.62 

193878.89 

9.9329897 

9.932913? 

9.9328376 

10.2209401 

10.2206541 

10.2203682 

5^ 

55 

54 

85656.74 
85641.73 
85626.7 1 

165990.16 

165880.97 

165771.89 

193785.27 

1 93  691.7  6 
193598.35 

9.9327616 

9.9326854 

9.9326092 

10.2200623 

10.2197966 

10.2195109 

53 

52 

5i 

8561 1.68 
85596.64 
85581.60 

165662.92 

165554.05 

165445.29 

I935°5*°5 

193411.85 

I933 18.76 

9.9325330 

9.9324567 

9.9323804 

10.2192253 

10.2189398 

10.2186544 

50 

49 

48 

85566.55 

85551.49 

85536.43 

165336.63 
165228.08 

165119.63 

193225.78 

193132.90 

193040.13 

9.9323040 

9.9322276 

9.9321511 

10.2183691 

10.2180838 

10.2177987 

47 

46 

45 

8552i-35 

85.506.27 

85491.19 

16501 1.28 
164903.04 
164794.90 

192947.4  6 
192854.90 
192762.44 

9.9320746 

9.9319980 

9.9319213 

10.2175136 

10.2172287 

10.2169438 

4Z 

43 

42 

85476.09 

85460.99 

85445.88 

164686.86 
164578.93 
164471.1 1 

192670.09 

192577.84 

192485.70 

9.9318447 

9.9317679 

9.9316911 

10.2166590 

10.2163742 

10.2160896 

4i 

40 

39 

85430.77 
85415.64 
85400.5 1 

164363.38 

164255.76 

164148.24 

192393.66 

192301.73 

192209.90 

9.9316143 
9.9315374 
9.93 14605 

10.2158051 

10.2155206 

10.2152362 

38 

37 

36 

85385.38 

85370.23 

85355.08 

164040.82 

163933.51 

163826.30 

192118.17 

192026.55 

1 9 1 93  $*°3 

9.9313835 

9.9313065 

9.9312294 

10.2149519 

10.2146677 

10.2143836 

35 

34 

33 

85339.92 

■'  ^5324-75 
85309.58 

163719.19 

163612.18 

163505.28 

191843.62 

191752.30 

191661.09 

9.9311522 

9.9310750 

9.9309978 

10.2140996 

10.2138156 

10.2135318 

3^ 

31 

3C 

\  85294.4c 
85279.21 
)  85264.02 

H63  398.47 
163291.77 
163185,17 

191569.99 

191478.99 
191388.09 

9.9309205 

9.9308432 

9.9307658 

10.2132480 

10.2129643 

10.2126807 

gl. 

3 


Mfaa 


31  Degrees. 


Sines.  1 T  angeftts.i 

Secants.  1 1 

J  52249.86 

61280.081 

117282.77  I9 

52274.66 

J  52299.45 
52324.24 

61320.10I 

61360.13 

61400.18 

117303.69  9 

117324.62  9 

117345*57  |9 

ij  5  2349-03 

;  52373-81 

)|  5239.859 

61440.24 

61480.32 

61520.41 

117366.54  9 

117387.52  9 

117408.52  9 

?  52423.36 
!  52448-13 

>|  52472.90 

61560.52 
6 1 600.64 
61640.77 

117429.54  I9 

117450.58  9 

117471.64  [5 

5  52497*66 
t  52522.41 

2|  52547*1^ 

61680.92 

61721.08 

61761.26 

117492.71  |s 
117513.80  5 

117534-91  k 

3  52571-91 

j  52596.65 
5  52621.39 

61801.45 

61841.66 

61881*88 

117556.03  5 

117577.17  k 

I117598.33  |c 

5  52646.13 

7  52670.85 

8  52695.58 

61922.11 

61962.36 

62002.63 

117619.51  5 

117640.70  C 
117661.91  c 

9  52720.30 
oj  52745*02 
1  52769.73 

62042.91 

62083.2c 

62123.51 

117683.14  c 
117704.39  £ 

Jl  17725.66  j( 

2  52794*43 
3I  52819.14 

4  52843.83 

62163.83 

62204.17 

62244.52 

II7746.94  ( 

117768.24  ( 
,|i  17789.56  |, 

5I  52868.53 
6  52893.22 
7|  52917.9c 

62284.8s 

62325*2£ 

62365.6^ 

►II781O.9O 

5II7832.25 

5J1I7853.62 

8|  52942.58 
9  52967.26 
>0!  52991*93 

62406.07117875.01,  1 
>  62446.50  1 17896.42 
ij  62486.94(117917.44  1 

I  Log,  Sin .  £t£.  Tang. 


9.7180851 


9.7873193 


9.7876028 

9.7878863 

9.7881696 


9.7884529 

9.7887361 

9.7890192 


9.7893023 

9.7895852 

9.7898681 


9.7901508 

9-7904335 

9.7907161 


9.7909987 

9.7912811 

9.7915635 


9.7918458 

9.7921280 

9.7924101 


I9.7238051 

9.7240075 

I9.7242097 


9.7926921 

9.7929341 

9.7932560 


9.793^378 

9.7938195 

9.7941011 


9.7943827 

9.7946641 

9*7949451 


9. 7952268 

9-7955°8i 

9.795789^ 


58  Degrees. 


rt 

n> 

c n 

• 

Sines. 

Tangents. 

Secants. 

Log.  Sin. 

Tang* 

30 

85264.02 

163185.17 

191388.09 

9.9307658 

10.2126807 

29 

28 

27 

85248.81 

85233.60 

85218.39 

163078.67 

162972.27 

162865.97 

191297.29 

191206.59 

191116.00 

.  . 

9.9306883 

9.9306109 

9.9305333 

IO.2123972 
10.212 1 137 
10.21 18304 

26 

25 

24 

85203.16 
85187.93 
85  172.69 

162759.77 

162653.68 

162547.68 

191025.5  1 

I90935. !2 

190844.83 

9.9304557 

9.9303781 

9.9303004 

10.21  I  547  I 

10.21 12639 
IO.2109808 

23 

22 

21 

85157.45 
85  142.19 
85 126.93 

162441.78 

162335.99 

162230.29 

I90754.64 

190664.56 

190574.57 

9.9302226 

9.9301448 

9.9300670 

. 

IO.2106977 
IO.2IC4148 
IO.21O13 19 

20 

19 

18 

85111.67 
85096.39 
8508 1. 1 1 

162124.69 

162019.20 

161913.80 

190484.69 

I9O394.91 

I90305.22 

9.9299891 

9.9299112 

9.9298332 

IO.2O98492 

IO.2095665 

IO.2092839 

17 

16 

15 

85065.82 

85050.53 

85035.22 

161808.50 

161703.30 

161598.20 

L 

190215.64 

I9OI26.16 

I9OO36.78 

9.9297551 

9.9296770 

9.9295989 

IO.209OOI3 

IO.2087189 

IO.2084365 

H 

*12 

85019.91 

85004.59 

84989.27 

161493.2c 

161388.29 

161283.49I 

189947.5° 

189858.32 

189769.24 

9.9295207 

9.9294424 

9.9293641 

IO.2081542 

IO.207872O 

10,2075899 

1 1 

10 

9 

84973.94 

84958.60 

84943.25 

161178.78 
161074  17 
160969.66 

189680.26 

i8959M8 

189502.59 

9.9292857 

9.9292073 

9.9291289 

1  -aw*™*-**,™ » 

IO.2073079 

IO.207C259 

IO.2067440 

8 

7 

6 

84927,90 

84912.54 

84897.17 

160865.25 

160760.94 

160656.72 

189413.91 

189325.32 

189236.84 

9.9290504 

9.9289718 

9.9288932 

IO.2C64622 

IO.2061805 

IO.2058989 

5 

4 

3 

84881.79 
84866.41 
8485 1.02 

160552.60 

160448.58 

160344.65 

189148.45 

189060.16 

188971.97 

9.9288145 

9.9287358 

9.9286571 

IO.2056173 

IO.2053359 

IO.2050545 

2 

1 

0 

84835.62 

84820.22 

84804.81 

160240.82 

160137.09 

160033.45 

188883.88 

188795.89 
188707.99 

9.9285783 

9.9284994 

9,9284205 

10.2047732 

10.2044919 

IO.2042108 

R 


£ 

Î3 

c 

“  '  -  .  —  —  - - -  ■  -J"  r 

32  Degrees, 

Tt 

a 

(Xi 

Sines.  J 

Tangents. 

Secants. 

Log .  SV/2. 

0 

■>2991.93 

62486.94 

117917.84 

9.7242097 

9.7957892 

I 

53016.59 

62527.39 

1 17939.28 

9.7244118 

9.7960703 

2 

53041.25 

62567.86 

1 17960.74 

9.7246138 

9-7963$  13 

3 

53.065.91 

62608.34 

117982.22 

9.724S156 

9.7966322 

4 

53090.56 

62648.84 

1 18003.72 

9.7250174 

9.7969130 

5 

53x15.21 

62689.35 

118025.23 

9.7252189 

9-797I93S 

6 

53139.86 

62729.88 

1 18046.76 

it 

9.7254204 

9*7974745 

7 

53164.50 

62770.42 

1 18068.3 1 

9.7256217 

9*79775  5 1 

8 

53189.13 

62810.98 

118089.88 

, 

9.7258229 

9.7980356 

9 

53213.76 

6285 1.56 

118111.47 

9.7260240 

9.7983160 

io 

53238.39 

62892.15 

118133.07 

9.7262249 

9.7985964 

1 1 

53263.01 

62932.75 

1 18154.69 

9.7264257 

9.7988767 

12 

53287.63 

62973.36 

118176.33 

9.7266264 

9.7991569 

x3 

53312.24 

63013.99 

1 18197.99 

9.7268269 

9.7994370 

14 

53336.85 

63054.64 

1 18219.66 

9.7270273 

9*7997170 

x5 

53361.45 

63095.30 

118241.35 

9.7272276 

9.7999970 

16 

53386.05 

63135.98 

1 18263.06 

9.727427g 

9.8002769 

17 

53410.64 

63 176.67 

1 18284.79 

9.-7276278 

9.8005567 

18 

53435*23 

6  3217.38 

1 18306.54 

9.7278277 

9.8008365 

19 

53459-S2 

63258.10 

1 18328.30 

9.7280275 

9.801 1 161 

20 

53484.40 

63298.83 

11 8  3  50.08 

9.7282271 

9.8013957 

21 

53508.98 

63339.58 

1 18371.88 

9.7284267 

9.8016752 

22 

53533*55 

63380.35 

118393.70 

9.7286260 

9.8019546 

23 

53553.12 

63421.13 

1 18415.54 

9.7288253 

9.8022340 

24 

53582.68 

63461.93 

1 18437.40 

9.7290244 

9-8025 133 

25 

53607.24 

63502.74 

118459.27 

9.7292234 

9.8027925 

26 

55631.7  9 

63543.57 

1 18481.16 

9.7294223 

9.8030716 

27 

53656.34 

63584.41 

1 18503.07 

9.729621 1 

9.8033506 

28 

53680.88 

63625.27 

118525.00 

9.7298197 

9.8036296 

29 

53705.42 

63666.14 

1 18546.94 

9.7300182 

908039085 

30 

53729.96 

6  3707.03 

1 18568.91 

9.7302165 

9.8041873 

k 

(-*• 

3 

C 

57  Degrees. 

<? 

Vi 

• 

Sines, 

Tangents. 

Secants,  j 

j  Log.  Sin .  jZog. 

60 

84804.8 1 

160033.45 

'188707.99 

9.9284205 

10.2042108I 

$9 

$8 

57 

84789.39 

84773-97 

84758.53 

159929.91 

159826.47 

1 59723.12 

. 

188620.19 
18853  2.49 
188444.89 

9,9283415 

9,928.2625 

9.9.281834 

10.2039297 

10.2036487 

10.2033678 

56 

55 

54 

84743.09 

84727.65 

84712.19 

159619.87 

1 5 9 5  I(5«72 
159413.66 

188357.38 

188269.97 

188182.66 

9.^9281043 
9.928025  I 
9.9279459 

7" 

10.2030870 

10.2028062 

10.2025255' 

53 

52 

5i 

84696.73 

84681.26 

84665.79 

159310.70 

159207.83 

159105.05 

188095.45 

188008.33 

187921.31 

9.9278  666 

9.9277873 

9.9277079 

10.2022449 

10.2019644 

10.2016840 

50 

49 

48 

84650.30 

84634.81 

84619.32 

159002.38 

158899.79 

158797.3° 

187834.38 

187747-55 

187660,82 

9.9276285 

9.927549° 

9.9274695 

10.2014036 
10,201 1233 
10.200843 1 

47 

46 

4$ 

84603.81 

84.588.30 

84572.78 

158694  91 
158592.61 
158490.41 

* 

187574.18 

187487.64 

187401.20 

9.9273899 

9.9273103 

9.9272306 

10.2005630 

10.2002830 

10.2000030 

44 

43 

42 

84557.26 

84541.72 

84526.19 

158388.30 

158286.28 

158184.36 

187314.85. 

187228.59 

187142.43 

9.9271509 
9.927071 1 
9.9269913 

10.1997231 

10.1994433 

10.1991635 

4i 

40 

39 

845 10.63 
84495.08 
84479.52 

158082.53 

157980.79 

157879,15 

/ 

187056.37 

186970,40 

186884.53 

9.9269x14 

9.9268314 

9.9267514 

10.1988839 

10,1986043 

10.1983248 

38 

37 

36 

84463.95 

84448.38 

84432.79 

157777.60 

157676.15 

157574-79 

186798.75 

186713.06 

186627.47 

9.9266714 

9.9265913 

9.9265112 

10.1980454 

10,1977660 

10.1974867 

35 

'34 

33 

84417.20 

84401.60 

84386,00 

157473-52 

157372.34 

157271.26 

186541.97 

186456,57 

186371.26 

9.92643 10 
9.9263507 
9.9262704 

10.1972075 
io?  ^969284 
*0.1966494 

32 

31 

3C 

84370.39 

^43  54*77 
84339.14 

157170.26 

157069.36 

157968.56 

186286.05 

186200.93 

186115.9c 

9.9261901 

0.9261096 

9.9260292 

10.1963704 

10.1960915 

10.1958127 

R  : 

2 

*7* 

•! 

3 

C 


32  Degrees. 


rt 

O 

CO 

• 

Sines. 

T  angents. 

Secants. 

Log»  Sin.  | Log.  Tang. 

3° 

53729.96 

63707.03 

118568.91 

9.7302165 

9.8041873 

3T 

53754-49 

63747.93 

1 18590.89 

9.7304148 

9.804466I 

32 

53779.02 

63788.85 

118612.89 

9.7306129 

9.8047447 

33| 

53803.54 

63829.78 

118634.91 

9.7308109 

,  ri 

9«8050233 

34 

53828.06 

63870.73 

118656.95 

9.73IO087 

9.8053OI9 

35: 

53852.57 

63911.69 

1 18679.00 

9.73  I2064 

9.8055803 

36 

53877.08 

63952.67 

118701.07 

9.73  14040 

9.8058587 

37 

53901.58 

63993.66 

1 18723.16 

g.7216015 

9.806l370 

38 

53926.08 

64034.67 

118745.27 

9.7317989 

9.8064I52 

39 

53950.58 

64075.69 

/  1 

118767.40 

9.7319961 

9.8066933 

40 

53975-07 

64116.73 

1x8789.55 

9.7321932 

9.8069714 

4i 

53999-55 

64157.79 

118811.71 

9.7323902 

9.8072494 

42 

54024.03 

64198.86 

1 18833.89 

9-732587° 

9.8075273 

43 

54O48.5I 

64239.95 

1 18856.09 

9.7327837 

9.8078052 

44 

54O72.98 

64281.05 

118878.31 

9.7329803 

9.8o8o829 

45 

54O97.45 

64322.16 

1 18900.55 

9.7331768 

9.8083606 

46 

54I2I.9I 

64363.29 

118922.81 

9. 733373 1 

9.8086383 

47 

54146.37 

64404*44 

118945.08 

9-7335693 

9.8089158 

48 

54I7O.82 

64445.60 

1 18967.37 

9.7337554 

9.8091933 

49 

54l95-27 

64486.78 

1 18989.68 

9.7339614 

9.8094707 

50 

54219.71 

64527.97 

1 19012.01 

9-7341572 

9.809748O 

5i 

54244.15 

64569.18 

119034.36 

9.7343529 

9.8l0025  3 

52 

54268.59 

64610.41 

119056.73 

9-7345485 

9.8l03025 

53 

54293.02 

6465 1.65 

119079*12 

97347440 

9.8l05796 

54 

543^7-44 

64692.9c 

119101.52 

9-7349393 

9.8108566 

55 

5434I*$7 

64734.17  119123.94 

9-735 1 345 

9.8l  H336 

54366.28 

64775-46 

119146.38 

9.7353296 

9.8H4IO5 

57 

54390.69 

64816.76 

119168.84 

9.7355246 

9.8116873 

,8 

544I5-10 

64858.08 

119191.32 

97357195 

9.8H964I 

59 

54439-5° 

64899.41 

119213.82 

9.7359H2 

9.8l22408 

6c 

54463.90 

64940,76 

119236,33 

9736ï088 

9.8125174 

£ 

3 

C 

57  Degr 

ees. 

CD 

cn 

• 

Sines. 

Tangents. 

Secants. 

Log»  Sin. 

Tang. 

30 

84339.14 

156968.56 

1861 15.90 

9.9260292J10.1958127 

29 

28 

27 

84323. 5 1 
84307.87 
84292.22 

1 56867.84 
156767.22 
156666.69 

186030.96 

185946.12 

185861.38 

9.9259487 

9.9258681 

9.9257875 

10.1955339 
i°.  1952553 
10.1949767 

26 

25 

24 

84276.57 

84260.91 

84245.24 

156566.25 

156465.90 

156365.64 

485776.72 

185692.16 

185607.69 

9.92570  69 
9.92,56261 

9.9255454 

IO.1946981 

10.1944x97 

10.1941413 

23 

22 

21 

84229,56 

84213.88 

84198.19 

156265.48 

156165.40 

156065.42 

185523.31 

I^5439,03 

185354.83 

9.9^54646 

9.9253837 

9.9253028 

10.1938630 

10.1935848 

ï°.i933o67 

20 

•19 

18 

84182.49 

84166.79 

84151.08 

155965.52 

155865.72 

155766.01 

185270.73 

185186.72 

l85l02.8l 

9.9252218 
9.925 1408 
9.9250597 

10.193028  6 
10.1927506 
10.1924727 

17 

16 

i5 

84135.36 
841 19.63 
84103.90 

x  5  5  666.39 
155566.85 
155467.41 

185O18.98 
184935.25 
18485  I. 6l 

9.9249786 

9.9248974 

9.9248161 

10.192x948 

10.1919171 

10.1916394 

< 

14 

13 

12 

84088.16 

84072.41 

84056.66 

155368.06 

155268.80 

155169.63 

I84768.O5 

184684.59 

1846OI.23 

9.9247349 

9.9246535 

9.9245721 

10.1913617 

10.1910842 

10.1908067 

1 1 

.10 

9 

84040.90 
84025. 131 
84009.35 

155070.54! 

1 5497M5' 
154872.64 

1 845 1 7*95 
184434.76 

18435  i. 66 

» 

9.92 44907 
9*9244092 
9.9243277 

10.1905293 

10.1902520 

10.1899747 

8 

7 

6 

83993.57 

83977.78 

83961.99 

^4773-83 

154675.10, 

154576.461 

184268.66 

184185.74 

184102*92 

. 

9.9242461 

9.9241644 

9.9240827 

10.1896975! 

10.1894204 

10.1891434 

5 

4 

a 

83946.18 

83930.37 

83914.55 

154477-92 

154379.46 

154281.08 

184020.18 

183937.53 

183854.98 

/» 

9.9240010 

9.9239191! 

9.9238373 

10.1888664 

10.1885895 

10.1883127 

2 

1 

c 

83898.73 

83882.9c] 

83867.06 

154182.80! 
1 54084.60 
153986.50] 

r  83772.5  I 
183690.13 
183607.84 

9-9237554| 

9.9236734 

9.9235914] 

10.1880359 
10.1877592  ' 
10. 1874826 

. — 

I 


s 

3 

P 

33  Degrees. 

1 

4Tt 

« 

Sines. 

T  angents. 

Secants. 

Xog.  | 

O 

54463.90 

64940.76 

119236.33 

9.7361088 

9.8125174 

1 

2 

B 

54488.30 

54512.69 

54537.07 

64982.12 

65023.50 

65064.90 

119258.86 

119281.41 

119303-98 

9.7363032 

9.7364976 

9.7366918 

9.8127939 

9.8130704 

9.8133468 

4 

54561.45 

^4585.83 

54610.20 

65 106.3 1 
65147-74 
65 189.18 

119326.57 
1 19349.18 
119371.81 

9.7368859 

9-7370799 

9-7372737 

9.8136231 

9.8138993 

9.8141755 

1  7 

1  8 
! 9 

54634.56 
5  46  58.-9  2 
54683.28 

65230.64 
65272.1 1 
65313.60 

119394.46 
119417.12 
1 19439.80 

9.7374675 
9.737661 1 
9.7378546 

9.81445  16 
9.8147277 
9.8150036 

10 

11 

12 

i 

54707.63 

54731.98 

54756.32 

65355.11 

65396.63 

65438.17 

119462.50 

119485.22 

119507.96 

9.7380479 

9.7382412 

9.7384343 

9.8152795 

9.815555.4 

9.8158311 

13 

14 

15 

54780.66 

54804.99 

54829.32 

65479.72 

65521.29 

65562.87 

H9530.72 

119553.50 

119576.30 

9.7386273 

9.7388201 

9.7390129 

9.8161068 

9.8163824 

9.8166580 

16 

17 

lo 

54853.65 

54^77.97 

54903.28 

65604.47 

65646.09 

65687.72 

119599.il 
1 19621.9., 
119644.79 

9.7392055 

9.7393980 

9-7395904 

9.8169335 

9.8172089 

9,8174842 

T9 

20 

21 

54926.59 

54950.9° 

54975.20 

65729.37 

65771.03 

65812.71 

1 19667.66 
119690.55 
1x9713.46 

9.7397827 

9.7399748 

9.7401668 

9.8177595 

9.8180347 

9.8183098 

22 

23 

24 

54999-5° 

55023.79 

55048.07 

65854.41 

65896,12 

65937.85 

119736.39 

1 197'59-34 
119782.31 

9.7403587 

9.7405505 

9.7407421 

9.8185849 

9.8188599 

9.8191348 

25 

26 

27 

55072.36 

55096.63 

55120.91 

65979.59 

66021.35 

66063.13 

I  I9805.29 
I I9828.29 
II985I.3 

9.7409337 

9.7411251 

9.7413164 

9.8194096 

9.8196844 

9-sJ99592 

23 

29 

3C 

55 145.1^ 
5  5 169.44 
55I93-7C 

66104.92 
[  66146.73 
>  66 188.56 

119874.35 

119897.41 

I  19920.45 

9-7415075 

9.741698^ 

9.7418895 

9.8202338 

9.8305084 

9.8207829 

•  ’(  ,  -y  v  -ç* 

a 

h-** 

3 

56  Degrees. 

r-t 

o> 

Vi 

• 

Sines. 

Tangents. 

Secants. 

Log .  *£/«. 

-£<?§■.  Tango 

60 

83867.06 

Ï53986.50 

183607.84 

9.9235914 

10.1874826 

59 

58 

57 

83851.21 

83835.36 

83819.50 

15388.848 

153790.55 

i53692»7° 

183525.64 
183443.53 
183361.5 1 

9-9235093 
9. 9234272 

9.9233450 

10.1872061 
10.1869296 
10. 1866532 

56 

55 

54 

83803.63 

83787.75 

83771.87 

153594-94 

153497-27 

153399.69 

183279.58 

183197.74 

183115.99 

9.9232628 
9.923 1805 
9.9230982 

10.1863769 

10.1861007 

10.1858245 

53 

52 

5i 

83755.98 

83740.09 

83724.18 

153302.20 

153204.79 

153107.47 

183034.32 

182952.74 

182871.25 

9.9230158 

9.9229334 

9.9228509 

10.1855484 

10.1852^23 

10.1849964 

50 

49 

48 

83708.27 

83692.36 

83676.43 

153010.23 

152913.08 

152816.02 

182789.85 

182708.54 

182627.31 

9.9227684 

9.9226858 

9.9226032 

10.1847205 

10.1844446, 

10.1841689 

47 

46 

45 

83660.50 
83644.  <56 
83628.62 

152719.04 

152622.15 

I52525-35 

182546.17 

182465.12 

182384.16 

9.9225205 

9.9224377 

9.9223549 

10.1838932 

10.1836176 

10.1833420 

44 

43 

42 

83612.66 

83596.7° 

83580.74 

152428.63 

152332.00 

152235.45 

182303.28 

182222.49 

182141.79 

9.9222721 

9.9221891 

9.9221062 

10. 1330665 
10.1827911 
10.1825 158 

4i 

40 

39 

83564.76 

83548.78 

83532.79 

152138.99 

152042.61 

151946.32 

182061.18 

181980.65 

181900.21 

9.9220232 

9.9219401 

9.9218570 

10.1822405 

10.1819653 

10.1816902 

38 

37 

36 

83516.80 

*83500.80 

83484.79 

15 1850.12 
151754.00 
151657.96 

181819.85 

181739.58 

181659.40 

9.9217738 

9.9216906 

9.9216073 

10.1814151 
10.18 1 1401 
10.1808652 

35 

34 

33 

83468.77 

83452.75 

83436.72 

151562.01 

151466.14 

151370.36 

181579.30 

181499.29 

181419.37 

9.9215240 

9.9214406 

9.9213572 

10.1805904 

10.1803156 

10.1800408 

32 

3 1 
30 

83420.68 

83404.63 

83388.58 

151274.66 

151179.05 

i5i°83.52 

181339.53 
181259.77 
181 180.10 

9.9212737 

9.9211902 

9.9211066 

10.1797662 
10.1794916 
10.1792  171 

I1 

33  Degrees 

. 

a 

CS) 

» 

Sines. 

Tangents. 

Secants. 

Teg. 

jXtfg'.  Tang» 

30 

55193.70 

66188.56 

119920.49 

9.7418895 

i  ♦ 

9.8207829 

31 

32 

33 

I  55217-95 
55242.20 
5  5266.45. 

66230.40 

66272.26 

66314.13 

119943.59 
1 19966.71 
119989.85 

9.7420803 

9.7422710 

9.7424616 

9.8210574 
9.82133 17 
9.8216060 

34 

35 

36 

5  5290.69 
553x4.92 
55339.J5 

66356.02 

66397.92 

66439.84 

120013.01 

120036.19 

120059.38 

9.7426520 

9.7428423 

9.7430325 

9.8218803 

9.8221545 

9.8224286 

37 

38 

39 

55363.38 

55387.60 

55411.82 

66481.78 

66523.73 

66565.70 

120082*59 

120105.82 

120129.07 

* 

9.7432226 
9.743412 6 
9.7436°24 

9.822702  6 
9.82297  66 
9.8232505 

40 

41 

42 

55436.03 

55460.24 

55484.44 

66607.69 

66649.69 
66691.71 

120152.34 

120175.63 

120198.94 

9.7437921 

9-74398i7 

9.7441712 

9.8235244 

9.8237981 

9*8240719 

43 

44 

45 

55508.64 

55532.83 

55557-0? 

66733-75 

66775.80 

66817.87 

120222.27 

120245.62 

120268.99 

9.7443606 

9.7445498 

9-7447390 

9.8243455 

9.8246191 

9.8248926 

46 

47 

4S| 

55581.2I 

55605.39 

55629.56 

66859.95 

66902.05 

66944.17 

120292.37 

120315.77 

120339.19 

9.7449280 
9.745II69 
9- 7453056 

9.825 1660 
9.8254394 
9*8  257127 

49 

5° 

51 

55653.73 

55677.90 

55702.06 

66986.30 

67028.45 

67070.62 

120362.64 

120386.10 

120409.58 

9.7454943 

9.7456828 

9.7458712 

9.8259860 

9.8262592 

9.8265323 

52 

53 

54 

55726.21 

55750.36 

55774-51 

67112.80 

67155.00 

67197.21 

120433.08 

120456.60 

120480.14 

9.7460595 

9.7462477 

9.7464353 

9.8268053 

9.8270783 

9.8273513 

55 

5^ 

57 

55798.65 

55822.79 

55846.92 

67239.44 

67281.69 

67323.96 

120503.70 

120527.28 

120550.88 

9.7466237 

9.7468115 

9.7469992 

9.8276241 

9.8278969 

9.8281696 

58 

59 

60 

55871.05 

55895.17 

55919.29 

67366.24 

67408.54 

67450.85 

120574.50 

120598.14 

120621.80 

9.7471868 

9-7473743 

?-74756i7 

9.8284423 

9.8287149 

9.8289874 

•Minutes.  | 

56  Degrees. 

Sines.  [Tangents. |  Secants. 

\L°g-  SinUog.  Tang. 

29 

28 

27 

• 

833  88.5  8*15 108  3.5  2J181 180.  jo 

9.921  io66jio.i792i7i 

83372.52ji5°988.07 
83  3  5  6.46J1 70892.71 
8334o.38|i5°797*43 

|i  8 1 100.52 
181021.02 
I180941.61 

9.9210229 

9.9209393 

9.9208555 

1 

10.1789426 
10.1786683 
10. 1783940 

26 

25 

24 

83324.30J150702.24 
83308.22j150607.13 
83292. 12jI505l2.IO 

180862.28 

180783.04 

180703.88 

9.9207717110.1781197 

9.9206878=10.1778455 

9.9206039110.1775714 

23 

22 

21 

83276.o2ji5°4I7*i6 

83259.91j150322.30 

83243.80:150227.52 

180624.81 

180545.82 
180466.91 

9.9205200 

9.9204360 

9.9203519 

10.1772974 

10.1770234 

10.1767495 

20 

19 

18 

83227.68 
8321 1.55 
83  3:95.41 

T50132.82j18038-8.09 
150038.20  180309.35 
149943. 67)1  802  30.70 

9.9202678I10.1764756 
9.9201836^0.1762019 
9.9200994  10.1759281 

17 

16 

*5 

83179.27U49849.22I180152.13 
83 163. 1 2ji49754.86ii  800.73.65 

83 146.96.1 49660.5  8ji7999'5*25 

9.92001 5 1 110.17565  45 
9.9199308  10.1753809 
9.9198464110.175 1074 

H 

13 

12 

1 1 

10 

9 

8 

7 

6 

83i3o,8o?i49566*38j’i799i6*93 
831 14.62:149472.26:179838.69 

8  3098.45J  1 493  78*22]  1 797^0*54 

9*9197619 

9.9196775 

99195929 

10.1748340 

10.1745606 

10.1742873 

83082.26,149284.261179682.47 

83066.07j149190.38j179604.48 

83049.87J149096.59j179526.58 

9*9195083 

9.9194237 

9*9I9339° 

10.1740140 

10.1737408 

10.1734677 

83033.66.149002.88jx79448.76 
83017.45  148909.25  179371.02 
83001.23114881 5.70  179293.37 

9.9^2542 

9*9  1 9 1694 
9.9190845 

ic.1731947 

10.1729217 

10.1726487 

5 

4 

3 

82985.00 

82968.77 

82952.52 

148722. 231179215.80 
148628.841179138.3 1 
148535. 53I179060.90 

9.91 89996 
9.9189146 
9.9 188296 

10.1723759 

10.1721031 

10.1718304 

2 

Ô 

82936.28 

82920.02 

82903.76 

148442.30K78983.58 
148349.16117  8  ?o6.3  3 

148256. xo!i78829. 16 

9.9187445110.1715577 
9.9186594  10.171285 1 
9.9185742110.1710126 

- — - ! 

I 


■g 

S' 

E 

34  Degrees. 

rt 

.  ft) 
V) 

• 

Si  nes.  j' 

rangents. 

Secants. 

X0£. 

X0P".  Tanv 

0  0 

O 

55919.29 

67450.85 

120621.80 

9.747  5 61 7 

9.8289874 

I 

55943.40 

67493.18 

120645.48 

9.7477489 

9.8292599 

2 

55967.51 

67535-53 

120669.18 

9.747936c 

9.8295323 

O 

3 

55Ç91.62 

67577.9c 

120692.89 

9.748123c 

9.8298047 

4 

56015.71 

67620.28 

120716.^62 

9.7483099 

9.8300769 

s 

56039.81 

67662.68 

120740.37 

9.7484967 

9.8303492 

6 

56063.90 

67705.09 

120764.14 

9.7486833 

9.8306213 

7 

56087.98 

67747.52 

120787.93 

9.7488698 

9.8308934 

8 

561 12.06 

67789.97 

1208  1  i  .7  5 

9.7490562 

9.8311654 

9 

56136.14 

67832.44 

120835.59 

9.7492425 

9.8314374 

IO 

56160.21 

67874.92 

120859.44 

9.7494287 

9.8317093 

1 1 

56184.28 

679x7.42 

120883.3  I 

9.7496148 

9.8319811 

12 

56208.34 

679-59.93 

120907.2c 

9.7498007 

9.8322529 

10 

56232.39 

68002.46 

120931.12 

9.7499866 

9.8325246 

H 

56256.44 

68045.0  ï 

12095,5.05 

9.750x723 

9.8327963 

15 

56280.49 

68087.58 

120979.OC 

9- 7503579 

9.8330679! 

16 

56304.53 

68130.16 

121002.97 

9-75°5434 

9.8333394 

17 

56328. <7 

68172.76 

121026.96 

9.7507287 

9.8336109 

1 8 

56352.60 

68215.38 

I  21050.97 

9.750914c 

• 

9.8338823 

*9 

56376.63 

68258.01 

121075.OC 

9.7510991 

9.8341536 

20 

56400.66 

68300.66 

121099.O5 

9.75 12842 

9.8344249 

21 

56424.67 

68343.33 

121  123.12 

... 

9.7514691 

9.8346961 

22 

56448.69 

68386.01 

121147.21 

9.75x6538 

9.8349673 

23 

'  5^472*7c 

68428.71 

121171.32 

9.7518385 

9.8352384 

24 

■  56496.7c 

6847 1.43 

121195.45 

9.752023 1 

9.8355094 

2  f 

56520.7c 

685  14.17 

121219.6c 

9.7522075 

9.8357804 

26 

56544.69 

685  56.92 

1121243.77 

9.7523919 

9.83605  13 

27 

56568.6b 

68599.69 

121267.96 

9.7525761 

9.8363221 

28 

56592.67 

68642.47 

12 1 292.17 

9.7527602 

9.8365929 

25 

56616.65 

68685.27 

121316.4c 

9.7529442 

9.8368636 

3c 

56640  62 

68728.10  121340.64 

9.753128c 

9,8371343 

r 


K 

t-1 

s 

c 

55  Decrees. 

rr 

Cl 

P 

Sines. 

Tangents 

Sécants,  1 

-Log.  Sin. 

Tang 

6c 

82903. ft 

148256.1c 

178029.16I 

9.918574; 

2 10.1710126 

59 

53 

57 

82887.49 

82871.21 

82854.93 

148163.1  ] 
148070,21 
147977.3b 

[78752.08 

[78675.08 

[78598.17I 

9.918489c 

9.918403; 

9.9183183 

)  10.1707401 
ïp,  1704677 
10.1701953 

-5  6 
55 
•54 

82838.64 

82822.34 

82806.03 

147884.63 

147791-97 

147699.38 

178521. 33I 

178444.57 

[78367.90 

9*9182329 

9.9181475 

9.918062c 

10.169923  î 
10,1696508' 
10,1 693787 

53 

52 

5i 

82789.72 

8277340 

82757.07 

147606.88 
147544,45 
147422. IC 

178291.3 1 
178214.79 
178138.36 

9.9179764 
9.9178908 
9.9x7  8051 

10.1691066 

10.1688346 

10.1685626 

50 

49 

48 

82740,74 

82724,40 

82708.06 

147329.83 

Î47237.Ô4 

I47I45-53 

178062.01 

177985*74 

1 77909?5  5  [ 

9.91 77 194 
9.9176336 
9.9175478 

10.1682907 

10.1680189 

10.167747! 

47 

46 

45 

82691.70 

§2675.34 

82658.97 

H7°53*5° 

146961.55 

146869.67 

i77833*4b| 

177757.4c 

177681.45I 

9.9174619 

9.9173760 

9.9172900 

■MB 

10.1674754 

10.1672037 

10.1669321 

44 

43 

42 

82642.60 

8762622 

82609.83 

146777-87 

146686.16 

146594.52 

177605.58 

*77529-79 

!77454-o8| 

9.9I72O4O 

9-9I7I?79 

9.9170317 

10.1 666606 
10.1663891 
10.1661 177 

41 

40 

39 

82593.43 

82577.03 

82560.62 

146502, -96 
146411.47 
146320.07 

177378.45J 

177302.90 

177227,43! 

9.9169455 

9.9168593 

9.9167730 

10.1658464 

10.1655751 

10.1653039 

38 

37 

3^ 

82544.20 

82527.78 

82511.35 

146228.74 

146137,49 

146046.32 

[77152.04 

L77O76.73 

177001,49 

7.9166866 
7.9166002 
7,9165 137 

10.1650327 

10.1647616 

10.1644906 

35 

34 

33 

82494.91 

82478.47 

82462.02 

145955*22 

145864.2c 

[45773.26 

[76926,33! 

[76851.25! 

L76776.25I 

7.9164272 

7.91(53406 

7.9162539 

10.1642196 

1 0.1639487 
0.1636779 

32 

31 

3e 

82445.56 

82429.09 

82412.62 

,L.  '--V  4 

[45682.4c 

[45591.61 

[45500.9c 

[76701.33  c 
[76626.45J  C 
176551.731  ç 

?.9i6i673 
?.  9*60805  1 

?*9I-599^7  1 

0.1634071 
.0.163 1364 
.0.1628657 

S  2 


(. 


34  Degrees. 


rt 

o> 

QTJ 

Sines.  |  Tangents. 

Secants. 

iog.  Sin.Log .  7æ«£. 

30 

56640.62 

68728.10 

121 340.64 

9.753  1280 

9.8371343 

3 1 

32 

33 

34 

35 

36 

56664.59 

56688.56 

56612.52 

68770.94 

68813.79 

68856.66 

121364.91 

121389.20 

121413.51 

9.7533118 

9-7534954 

9.753679° 

9.8374049 

9.8376755 

9.8379460 

56736.48 

56760.43 

56784.37 

68899.55 

68942.46 

68985.38 

121437.83 

121462.18 

121486.55 

9.7538624 

9-7540457 

9.7542288 

9.8382164 

9.8384867 

9.8387571 

37 

38 

39 

40 

41 

42 

56808.32 

56832.25 

56856.18 

69O28.32 

69O7I.28 

69II4.25 

121510.94 

121535.35 

121559.78 

9.75441  19 

9*7545949 

9*7547777 

9.8390273 

■9.8392975 

9.8395676 

• 

5638o.i  î 
56904.03 
56927.95 

69157.24 

69200.25 
69243.28 

121584.23 

121608.70 

121633.19 

9.7549604 

9.7551431 

9.7553256 

9.8398377 

9.8401077 

9.8403776 

43 

44 

45 

56951.86 

56975-77 

56999.68 

69286.33 

69329.39 

69372.47 

121657.70 

121682.23 

121706.78 

9.7555080 

9.7556902 

9.7558724 

9.8406475 

9.8409174 

9.8411871 

46 

47 

48 

57023.57 

57047.47 

57071.36 

69415.57 

69458.68 

695OI.81 

121731.35 

121755.94 

121780.55 

9.7560544 

9.7562364 

9.7564182 

9.8414569 

9.8417265 

9.8419961 

49 

5° 

5i 

57095.24 

57II9.I2 

57I42.99 

69544.96 
69588.I3 
6963I.3  I 

121805.18 

121829.83 

121854.50 

9.7565999 

9.7567815 

9.7569630 

9.8422657 

9.8425351 

9.8428046 

52 

53 

54 

57166.86 

57190.73 

57214.59 

69674.51 
69717.73 
69760.9  7 

121879.19 

121903.90 

12x928.64 

9.7571444 

9.7573256 

9.7575068 

9.8430739 

9.8433432 

9.8436125 

55 

5« 

57 

57238.44 

57262.29 

57288.14 

69804.22 

69847.49 

69890.78 

121953.39 

121978.16 

122002.96 

9.7576878 

9.7578687 

9.7580495 

9.8438817 

9.8441508 

9.8444199 

s» 

59 

60 

57309.98 

57333.81 

‘>73‘)7-<54 

69934.09 

69977.41 

70020.75 

122027.77 

122052.60 

122077.46 

9.7582302 

9.7584108 

9.7585913 

9.8446885 

9.8449575 

9.8452268 

*: 
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£ 

D 

C 

55  DeSr 

ees. 

rt 

CD 

u 

» 

Sines. 

Tangent. 

Secants. 

'iog-.  Sin}  Log,  Tang, 

30 

82412.62 

145  500.90 

176551.73 

! 

. 

9.9159937 

10.1628657 

29 

82396.14 

145410.27 

176477.04 

i 

9.9159069 

10.162595  1 

28 

82379.65 

145319.71 

176402.43 

i 

9.9158200 

10.1623245 

27 

82363.16 

145229.23 

176327.91 

9.915733° 

10.1620540 

26 

82346.66 

145 138.83 

176253.45 

9.9156460 

10.1617836 

25 

82330.15 

145048.50 

176179.08 

i 

9.9x55589 

10.1615 133 

24 

82313.64 

144958.25 

176104.78 

9.9154718 

10.1612429 

23 

82297.12 

144568.08 

176030.56 

[9.9153846 

10.1609727 

22 

82280.59 

144777.98 

175956.42 

I9.9I52974 

10.1607025 

21 

82264.05 

144687.96 

175882.36 

|9.9I52IOi 

10.1604324 

20 

82247.51 

144598.01 

175808.37 

S9.915  1228 

10.1601623 

19 

82230.96 

144508.14 

175734.46 

9.9150354 

10.1598923 

18 

82214.40 

144418.34 

175660.63 

9.9149479 

10.1596224 

17 

82197.84 

144328.62 

17558<5-87 

9.9148604 

îo.1593525 

16 

82181.27 

144238.97 

175513.19 

9.9147729 

10.1590826 

15 

82164.69 

144149.40 

I75439-59 

9.9146852 

10.1588129 

H 

82148.1 1 

144059.91 

175366.07 

9.9145976 

10.1585431 

13 

8213 1.52 

143970.49 

175292.62 

9.9145099 

10.1582735 

12 

82114.92 

143881.14 

175219.24 

9.9144221 

10.1580039 

1 1 

82098.32 

I4379Ï-S7 

I75H5-94 

9.9143342 

10.1577343 

10 

82081.70 

143702.68 

175072.73 

9.9142464 

10.1574649 

09 

82065.08 

143613.56 

I74999-‘>8 

9.9141584 

10.1571954 

1  ■  n 

8 

82048.46 

143524.51 

174926.51 

9.9140704 

IO.I569261 

7 

82031.83 

143435.54 

174853.52 

9.9139824 

IO.I566568 

6 

82015.19 

143346.64 

I74780.60 

9.9138943 

IO.I563875 

5 

8x993.54 

143257.84 

I74707-76 

9.9138061 

IO.I56I 183 

L 

81981.89 

143169.06 

174634.99 

9.9137179 

IO.I558492 

3 

_ 

81965.23 

143080.39 

I74562.3C 

9.9136296 

IO.I55580I 

2 

81948.56 

142991.78 

I74489.69 

9*9135413 

4 

1C).I553I  !  I 

1 

8193  x*^9 

142903.26 

174417.15 

9*9I345  3C 

10.1550421 

c 

;  81915.2c 

1428 14.80 

174344.6^ 

9.9133645 

10.1547732 

>— 

3 

C 

. 

35  Degrees. 

o> 

® 

Sines. 

Tangents. 

|  Secants. 

Log,  Sin . 

c 

57357.64 

70020.75 

122077.46 

9-75859i3 

j  9.8452268 

i 

57381.47 

70064.1 1 

122102.33 

9-7587717 

9-8454956 

2 

57405.29 

70107.49 

122127.23 

9.7589519 

9.8457644 

3 

57429.11 

70150.89 

122152.15 

9.7591321 

9.8460332 

4 

57452-92 

70194.30 

122177.08 

9.7593121 

9.8463018 

5 

57476,72 

70237.73 

122202.04 

9.7594920 

9.8465705 

6 

57500.52 

70281.18 

122227.02 

9.7596718 

9.8468390 

7 

57524-32 

70324.65 

122252.02 

9.7598515 

9.8471075 

8 

5754S.11 

70368.13 

122277.03 

9.76003 1 1 

9.8473760 

9 

57571.90 

7041 1.63 

122302.07 

9.7602106 

9.8476444 

IO 

57595.68 

70455.15 

122327.13 

9,7603899 

9.8479*27 

it 

57619.46 

70498.69 

122352.21 

9,7605692 

9.8481810 

12 

57643.23 

70542.24 

122377.32 

9,7607483 

9.8484492 

13 

57667.00 

70585.81 

122402.44 

9.7609274 

9.8487*74 

H 

57690.76 

70629.40 

122427.58 

9.761 1063 

9.8489855 

H 

57714.52 

70673.01 

122452.74 

9.761285  1 

9.8492536 

16 

■> 

57738.27 

t  70716.64 

122477.93 

9.7614638 

9.8495216 

17 

57762.02 

70760.29 

122503*13 

9.7616424 

9.8497896 

18 

57785.76 

70803.95 

122528.36 

9.7618208 

9.8500575 

19 

57809.50 

70847.63 

122553  61 

9.7619992 

9.8503253 

20 

57833*23 

.70891.33 

122578.87 

9.7621775 

9.8505931 

21 

57856.96 

70935.05 

122604.16 

9.7623556 

9.8508608 

**■*■*• 

22 

5  7880.68 

70978.78 

122629.47 

9.7625337 

9.85112851 

23 

57904.40 

7 1022.53 

122654.80 

9.76271 16 

9.8513961 

24 

57928.12 

71066.30 

122680.15 

9.7628894 

9.85  16637S 

25 

57951.83 

71 1  jo.09 

122705.52 

9.7630671 

9.8519312 

26 

57975*53 

71153.90 

122730,91 

9.7632447 

9.8521987 

27 

57999.23 

71197.73 

122756.33 

9.7634222 

9.8524661 

28 

58022.92 

71241. 57 

122781.76 

9.7635996 

9-S  52733s 

29 

58046.61 

71285.43 

122807.21 

9.7637769 

9.8530008 

3° 

58070.30 

71329.31 

122832.69 

> 

9.7639540 

9.853268c 

I* 


£ 

3 

3 

54  Degrees. 

r-f 

a 

</» 

• 

Sines. 

T  angents. 

Secants. 

Sin* 

60 

81915.2c 

1428 14.80 

174344.68 

9.9133645 

IO,I547732 

59 

58 

57 

81898.52 

81881.82 

81865.12 

142726.42 
142638. 11 

142549-87 

174272.29 

174199.97 

174127.73 

9  913276c 
9.913x875 
9.9130989 

10.1545044 

10.1542356 

IO*x539668 

56 

55 

54 

81848.41 

81831.69 

81814.97 

142461,71 

142373.62 

142285.61 

174055.56 

i7398347 

173911.45 

9.9130102 

9.9129215 

9.9128328 

10.1536982 

I0.i534295 

10.1531610 

53 

52 

5i 

81798.24 

81781.50 

81764.76 

142197.66 

142109.79 

142022.00 

173839-51 

173767.64 

173695.85 

9.9127440 

9.9126551 

9.9125662 

10.1528925 
10.1526240 
IO-x  523556 

50!  81748.01 
49  81731.25 
4S|  81714.49 

141934.27 

141846.62 

141759.04 

173624.13 

I73552-47 

I73480.9O 

9.9 124772 
9.9123882 
9.9122991 

10.1520873 

10.1518190 

10.1515508 

47 

46 

45 

81697.72 

81680.94 

81664.16 

141671.53 

141584.09 

141496.73 

173409.41 

173337.98 

I73266.63 

9.9122099 
9.9121207 
9.91203 15 

10.15 12826 
10,1510145 
10.1507464 

44 

43 

42 

81647,36 

81630.56 

81613.76 

141409.43 

141322.21 

141235.06 

173195.35 
173  124.14 
I73053.0I 

9-91 19422 
9.91 18528 
9.9117634 

10.1504784 

10.1502104 

10.1499425 

4i 

40 

39 

81596.95 

81580.13 

81563.30 

141147.99 

141060.98 

140974.05 

172981.95 

172910.96 
172840.05 

9.9116739 

9.9115844 

9.9114948 

10.1496747 

10.1494069 

10.1491392 

38 

37 

3’ 6 

81546.47 
81529.63 
815 12.78 

140887.18 

140800.39 

140713.67 

172769.21 

I72698.44 

I72627.74 

9.9114051 

9.91131-55 

9.9112257 

10.1488715 

10.1486039 

10.1483363 

35 

34 

33 

8x495.93 

81479.06 

81462.20 

140627.02 

140540.44 

140453.9.3 

I725<7.12 

172486.57 

I724l6.09 

9.9111359 

9.9110469 

9.9109561 

10.1480688 

10.1478013 

10.1475339 

32 

3i 

30 

81445.32 
81428.44 
8141 1.55 

140367.49 

140281.13 

140194.83 

172345.68 

172275.34 

I72205.08 

9.9108661 

9.9107761 

9.9106860 

10.1472665 
10.1469992 
10.146732  0 

Z 

h-»* 

13 

C 

3  5  Degrees 

• 

O) 

in 

» 

Sines. 

Tangènts. 

Secants. 

6ï/z.j 

Xqg'.  Tang, 

30 

58070.30 

71329.31 

122832.69 

9.7639540 

9.8532680 

31 

32 

33 

58093.97 

58117.65 

58141.32 

71373.21 

71417-13 

71461.06 

122858.19 

122883.71 

122909.25 

9.7641311 

9.764308c 

9.7644849 

-  • 

9.8535352 

9*8538023 

9.8540694 

34 

35 
3^ 

58164.98 
5.8 1 88.64 
58212.30 

71505.01 

71548.98 

71592.97 

122934.81 

122960.39 

122985.99 

9.7646616 

9.7648382 

9.7650147 

9.8543365 

9.8546034 

9.8548704 

37 

38 

39 

58235.95 

58259.59 

58283.23 

71636.98 

71681.01 

71725.05 

12301 1.61 
123037.25 
123062-92 

9.7651911 

9.7653674 

9.7655436 

9.8551372 

918554041 

9.8556708 

40 

41 

42 

58306.87 

58330.50 

58354.12 

71769.11 

71813.19 

71857.29 

123088.61 
123114.32 
123 140.05 

9.7657197 

9.7658957 

9.7660715 

9.8559376 

9.8562042 

9.8564708 

43 

44 

45 

$8377-74 

58401.36 

58424.97 

71901.41 

71945-55 

71989.70 

123 165.80 
123 191.57 
123217.36 

9.7662473 

9.7664229 

9.7665985 

$<•8567374 

9.8570039 

9.8572704 

46 

47 

48 

58448.57 

58472.17 

58495-77 

7  2033.87 
72078.06 
72122.27 

123243.17 

123269.00 

123294.86 

9.7667739 

9.7669492 

9.7671244 

9.8575368 

9.8578031 

9.8580694 

49 

5° 

5i 

58519.36 

58542.94 

58566.52 

,  72166.50 
72210.75 
72255.02 

123320.74 
123346.64 
123372.5  6 

9.7672996 

9.7674746 

9.7676494 

9.8583357 

9.8586019 

9.8588680 

52 

53 

54 

58590.10 

58613.67 

58637,24 

72299.31 

72343.61 

72387.93 

123398.50 

123424.46 

123450.44 

9.7678242 

9.7679985 

9.7681735 

9.8591341 

9.8594002 

9.8596661 

55 

56 

57 

58660.80 

58684.35 

1 58707.90 

72432.27 

72476.63 

72521.01 

123476.45 

123502*48 

123528.52 

9.7683480 

9.7685223 

9.7686966 

9.8599321 

9.8601980 

9.8604638 

58 

59 

60 

58731-45 

58754-99 

58778.53 

72565.41 

72609.83 

72654.26 

Ï23554.59 

123580.68 

123606.8c 

9.7688707 

9.7690448 

9.7692187 

9.8607296 

9.8609954 

9.8612610 
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S£ 
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C 

54  Degrees. 

ÎÎd 

cn 

® 

Sines. 

Tangents. 

Secants. 

X0£.  TZrag. 

30 

8141 1.55 

140194.83 

172205.08 

■  -  ■  ,■« .  . 

9.9x06860 

10.1467320 

29 

81394.65 

140108.60 

172134.89 

9.9x05959 

10.1464648 

28 

81377.75 

139022.45 

172064.77 

9*  9105057 

10*1461977 

V 

81360.84 

1 3993^.36 

171994.72 

9.9 104 1 5.5 

IO.1459306 

26 

81343.93 

i3985°.34 

171924.75 

9.9103251 

10.1456635 

25 

81327.01 

139764.40 

171854.84 

9.9102348 

IO.1453966 

24 

81310.08 

X39678.52 

171785.01 

9.9x0x444 

XO.X451296 

23 

81293.14 

139592.72 

171715.25 

9.9100539 

IO.X448638 

22 

81276.20 

139506.98 

171645.56 

9.9099634 

xo.1445959 

2  ï 

81259.25 

139421.31 

171575.94 

9.9098728 

10.1443292 

20 

8x242.29 

139335.71 

171506.39 

9.9097821 

xo.1440624 

19 

8x225.32 

I3925O.18 

17x436.91 

9.9096915 

10.1437958 

18 

81208.35 

139164.73 

171367.5° 

9.9096007 

10.1435292 

17 

81x91*37 

I39079-34 

171298.17 

9.9095099 

10.1432626 

16 

81174.39 

I38994.OI 

171228.90 

9.9094190 

xo.1429961 

15 

81x57.40 

138908.79 

I7II59-70 

9.9093281 

10.1427296 

14 

81140.40 

I38823.58 

171090.58 

9.9092371 

10.1424632 

13 

81123.39 

i3^738»46 

171021.52 

9.9091461 

10.142x969 

12 

81 106.38 

É 

138653.42 

..  . 

170952.54 

9.9090550 

10.1419306 

1 1 

8x089.36 

138568.44 

170883.62 

9.9089639 

10.1416643 

10 

81072.34 

13S4B3.53 

170814.78 

9.9088727 

10.1413981 

9 

8x055.30 

*38398.69 

170746.00 

9.90878x4 

10.141x320 

'  8 

81038.26 

138313.92 

170677.30 

9.9086901 

10.1408659 

7 

8X021.22 

138229.22 

170608.66 

9.9085988 

10.1405998 

6 

81QO4.16 

138x44.58 

170540.10 

9.9085073 

10.1403339 

5 

80987.IO 

138060.01 

170471.60 

9.9084x59 

10.1400679 

4 

80970.04 

137971-51 

170403.18 

9.9083243 

10.1398020 

3 

80952.96 

137891.08 

170334.82 

9.9082327 

10.1395362 

2 

80935.88 

137806.72 

170266.53 

9.908141 1 

10.1392704 

1 

80918.79 

13  77  2*2.42 

170198.31 

9.9080494 

IQ.  X3  9OO46 

0 

809OÎ.70 

137638.19 

170130.16 

9.9079576 

IO.X38739O 

\ 

T 

; 

g 

**• 

3 

P 

36  Degrees. 

| 

rt 

CD 

in 

• 

Sines 

r  angents.j 

Secants. 

Xo^.  <5ï/z. 

Xog.  Thwg. 

0 

58778.53 

72654.26 

123606.80 

9.7692187 

9.8612610 

i 

58802.06 

72698.71 

123632.94 

9.7693925 

9.8615267 

2 

58825.58 

72743.18 

123659.09 

9.7695662 

9.8617923 

3 

58849.10 

72787.67 

123685.26 

9.7697398 

9.8620578 

4 

58872.62 

72832.18 

123711.48 

9.7699134 

9.8623233 

5 

^8896.13 

72876.71 

123737.68 

9.7700868 

9.8625887 

6 

58919.64 

72921.26 

123763.93 

9.7702601 

9.8628541 

7 

58943. !4 

72965.82 

123790.19 

9*7704332 

9.8631195 

S 

58966.63 

73010.40 

123816.47 

9.7706063 

9.8633848 

9 

58990.12 

73055.01 

123842.78 

9.7707793 

9.8636500 

10 

<59013.61 

73099.63 

123869.11 

9.7709522 

9.8639152 

ii 

59037.09 

73144.27 

123895.46 

9.7711249 

9.8641803 

12 

59060.57 

73188.94 

123921.83 

9.7712976 

9.8644454 

!3 

59084.04 

73233.62 

123948.22 

9.7714702 

9.8647105 

*4 

59107.50 

73278.31 

123974.64 

9.7716426 

9.8649755 

59130.96 

73323.03 

124001.08 

9.7718150 

9.8652404 

16 

59154.42 

733ô7-77 

124027.54 

9-7719872 

9.8655053 

17 

59177.87 

73412.53 

124054.02 

9.7721593 

9.8657702 

18 

59201.32 

73457.30 

124080.52 

9.7723314 

9.8660350 

19 

59224.76 

73502.10 

124107.04 

9.7725033 

9.8662997 

20 

59248.19 

73546.91 

124133.59 

9.7726751 

9.8665644 

21 

59271.63 

73591-74 

124160.16 

9.7728468 

9.8668291 

22 

59295.05 

73636.6O 

124186.75 

9.773O185 

9.8670937 

23 

59318.47 

73681.47 

124213.36 

9.7731900 

9.8673583 

24 

59341.89 

73726.36 

124239.99 

9.7733614 

9.8676228 

25 

59365.3° 

73771.27 

124266.65 

9.7735327 

9.8678873 

26 

59388.71 

738l6.20 

124293.33 

9.7737039 

9.868151 

27 

59412. 11 

7386l.I5 

124320.03 

9.7738749 

9.8684160 

28 

59435-5° 

73906.1  I 

124346.75 

9.7740459 

9.8686804 

29 

59458.89 

73951.10 

124373.49 

9.7742168 

9.8689446 

30 

59482.28 

73996.1  IJ1244OO.26 

9.7743876 

9.8692089 

1 

£ 

*—• 

3 

53  Degrees. 

n> 

• 

Sines. 

Tangents. 

Secants.  | 

Log<  Sin . 

Tog.  Tang, 

60 

80901.70 

137638.19 

170130.16 

9.9079576 

10.1387390 

59 

58 

57 

80884.60 

80S67.49 

80850.37 

137554-03 

137469.94 

137385.91 

170062.08 

169994.07 

169926.12 

9.9078658 

9.9077740 

9.9076820 

10.1384733 

10.1382077 

IO*I379422 

56 

55 

54 

80833.25 

80816.12 

80798.99 

137301.95 

137218.05 

137134.23 

169858.25 

169790.44 

169722.71 

9.9075901 
9.9074980 
9.9  074059 

10.1376767 

10.1374113 

10.1371459 

53 

52 

5i 

80781.85 

80764.70 

80747.54 

137050.47 

136966.78 

136883.15 

169655.04 

169587.43 

169519.90 

• 

9.9073138 

9.9072216 

9.9071293 

10.1368805 

10.1366152 

10.1363500 

50 

49 

48 

80730.38 

80713.21 

80696.03 

136799.59 

136716,10 

136632.67 

169452.44 
169385.04 
1 693 17.71 

9.9070370 

9.9069446 

9.9068522 

10.1360848 

10.1358197 

10.1355546 

47 

46 

45 

80678.85 

80661.66 

80644.46 

136549.31 

136466.02 

136382.79 

1692^0.45 

169183.26 

169116.13 

9.9067597 
9.906667  l 
9.9065745 

10.1352895 

10.1350245 

10.1347596 

44 

43 

42 

80627.26 

80610.05 

80592.83 

136299.63 

136216.53 

*36133.50 

169049.07 

168982.08 

168915.16 

9.9064819 

9.9063892 

9.9062964 

IO»I344947 
10.1342298  1 
10.1339650 

4L 

40 

39 

80575.60! 

80558.37 

80541.13 

136050.54 

135967.64 

135884.81 

168848.30 

168781.51 

168714.79 

9.9062036 

9.9061107 

9.9060177 

10.1337003 

10.1334356 

10.1331709 

38 

37 

36 

80523.89 

80506.64 

80489.38 

135802.04 

135719.34 

1 3  5  <5^36.7° 

168648.14 
168581.55 
1685 15.03 

9.905924? 

9.9058317 

p.9057386 

10.1329063 

10.1326417 

10.1323772 

,35 

34 

33 

80472.11] 

80454.84 

.80437.56 

135554-13 

135471.62 

135389.18 

168448.57 

168382.18 

168315.86 

9.9056454 

9.905552? 

9.9054589 

10.1321127 
10.1318483 
10.13 15840 

32 

3* 

30 

80420.28 

80402.99 

80385.69 

135306.80 

135224.49 

135142.24 

168249.61 

168183.42 

168117.30 

9.9053656 
9.9052722 
9.905  Ï7B7I 

10.1313  to 6 
10.1310554 
10.1307911 

T  2 

{Minutes. 

3  6  Degrees. 

Sines. 

Tangents. 

Secants,  j 

Xog-.  'X^.  Tang, 

3e 

59482.28 

73996.11 

124400.26 

9.7743876!  9.8692089 

31 

32 

33 

34 

35 

36 

59^05.66 

59529.03 

59552.40 

74041.14 

74086.18 

74131.24 

124427,05 

124453.86 

124480.69 

9.7745583 

9.7747288 

9.7748993 

9.8694731 

9.8697372 

9.8700013 

59575-77 

59599-13 

5962249 

74176-33 

74221.43 

74266.55 

124507.54 

124534.42 

124561.31 

9.7750697 

9.7752399 

9.7754101 

9.8702653 

9.8705293 

9.8707933 

37 

38 

39 

59645.84 

59669.18 

59692.52 

74311.70 

74356.86 

74402.04 

124588.23 

124615.18 

124642.14 

9-775  5801 
9-775750! 
9.7759199 

9.8710572 

9.8713210 

9.8715848 

40 

41 

42 

59715.86 

59739.19 

59762.51 

74447.24 

74492.46 

74537-70 

124669.13 

124696.14 
124723.17 

9.7760897 

9.7762593 

9.7764289 

9.8718486 

9.8721123 

9.8723760 

43 

44 

45 

59785.83 

59809.15 

59832.46 

74582.96 

74628.24 

74673-54 

124750.22 

124777.30 

124804.40 

9.7765983 

9.7767676 

9.7769369 

9.8726396 

9.8729032 

9.8731668 

46 

47 

48 

59855.76 

59879.06 

59902.36 

74718.86 

74764.20 

74809.56 

124831.52 

124858.66 

124885.83 

9.7771060 

9.7772750 

9.7774439 

9.8734302 

9.8736937 

9.8739571 

49 

5° 

5i 

5? 

53 

54 

59925.65 

59948.93 

59972.21 

74854.94 

74900.33 

74945-75 

124913.02 

124940.23 

124967.46 

9.7776128 

9.77778I5 

9.7779501 

- 

9.8742204 

9.8744838 

9.8-747470 

59995.49 

60018.76 

60042.02 

74991.19 

75036.65 

75082.12 

124994.71 

125021.99 

125049.29 

9.7781186 

9.7782870 

9.7784553 

9.8750102 

9.8752734 

9.8755365 

1  v/i  vjt  v«n 
!  OJ' 

60065.28 
60088.53 
601  ï  1.79 

75127.62 

75 I73-I4 
75218.67 

125076.61 
125 103.96 

125131-33 

9.7786235 

9.7787916 

9.7789596 

9.8757996 

9.8760627 

9.8763257 

58 

59 

60 

60135.03 

60158.27 

60181.50 

75264.23 

75309.81 

.75355-40 

125158.72 

125186.13 

125213.57 

9.7791275 

9.7792953 

9.779463c 

9.8765886 
9.87685 15 
9.8771144 

(-*» 

3 

C 

53  Degrees. 

ft) 

C A 

e 

Sines.  '^Tangents. 

Secants. 

Z0£.  *SÏ«. 

Xtfg.  Tang. 

30 

80385.69 

135142.24 

1681 17.30 

9.9051787 

10.1307911 

29 

28 

27 

80368.38 

80351.07 

80333.75 

135060.06 

134977-94 

134895.89 

168051.24 

167985.25 
167919.33 

9.9050852 

9.9049916 

9.9048980 

10.1305269 

10.1302628 

10.1299987 

26 

25 

24 

80316.42 

80299.09 

80281.75 

134813.90 

I3473I-97 

134650.11 

167853.47 

167787.68 

167721.95 

9.9048043 

9.9047106 

9.9046168 

10.1297347 

10.1294707 

10.1292067 

23 

22 

21 

80264.40 

80247.05 

80229.69 

134568.32 

134486.58 

134404-92 

167656.29 

167590.70 

167525.17 

9.9045230 

9.9044291 

9.9043351 

10.1289428 

10.1286790 

10.1284152 

20 

19 

l8 

80212.32 

80194.95 

80177.56 

1 34323-3 1 

134241.77 

134160.29 

167459.70 

167394.30 

167328.97 

9.9042411 

9.9041470 

9.9040529 

10.1281514 

10.1278877 

10.1276240 

17 

l6 

80160.18 

80142.78 

80125.38 

134078.88 

133997-53 

133916.24 

167263.70 

167198.50 

167133.36 

9.9039587 

9.9038644 

9.9037701 

10.1273604 

10.1270968 

10.1268332 

H 

13 

12 

80107.97 

80090.56 

80073.14 

133835.02 

133753-86 

133672.76 

167068.28 

1167003.28 
166938.33 

9.9036757 

9.9035813 

9.9034868 

10.1265698 

10.1263063 

10.1260429 

1 1 

IO 

9 

$0055.71 

80038.27 

80020.83 

133591.72 

«33510.75! 

133429.841 

166873.45 

166808.64 

166743.89 

9.9033923 

9.9032977 

9.9032031 

10.1257796 

10.1255162 

10.1252530 

8 

7 

6 

80003.38 

7998-5-93 

79968.47 

133349.00 

133268.22 

133187.49 

166-679.20 

166614.58 

166550.02 

4 

9.9O31O84 

9.9O3OI36 

9.9029188 

10.1249898 
10.12472  66 
10.1244635 

5 

4 

3 

79951-00 

79933-52 

79916.04 

133106.841 

133026.24 

132945.71 

166485.52 

166421.09 

166356.73 

; 

9.9028239 

9.9O27289 

9.9026339 

10.1242004 

10.1239373 

10.1236743 

2 

1 

0 

79898.55 

79881.05 

79863.55 

1328-5.24 

132784.83 

132704.48 

166292.43 

166228.19 

166164.01 

9.9O25389 

9.9O24438 

9.9O23486 

>  .-1  4  :  •  v 

IO.I234II4 

10.1231485 

10.1228856^ 

I 


% 

3 

c 

57  Degrees. 

R 

Zf> 

• 

Sines. 

T  angents. 

Secants. 

-Log.  Sï«. 

Tîzzzg 

0 

60181.50 

7*5  3  5  5-4° 

125213.57 

9.7794630^ 

9.8771144 

ï 

60204.73 

75401.02 

125241.02 

9-7796306 

9.8773772 

2 

60227.95 

75446.66 

125268.50 

9.7797981 

9.877640c 

3 

6025 1. 17 

75492.32 

125296.01 

9-7799655 

9-8779°27 

4 

60274.39 

75537-99 

125323.53 

9.7801328 

9.8781654 

S 

60297.60 

75583.69 

125351.08 

9.7803000 

9.8784281 

6 

60320.80 

75629.41 

125378.65 

9.7804671 

9.8786907^ 

7 

60344.00 

75675.14 

125406.25 

9.7806341 

9.8789533 

8 

60367.19 

75720.90 

125433.87 

9.7808010 

9.8792158 

9 

60390.38 

75766.68 

125461.51 

9.7809677 

9.8794782 

io 

60413.56 

75812.48 

125489.17 

9.7811344 

9.S797407 

ii 

60436.74 

75858.29 

1255 16.85 

9.7813010 

9.880003 1 

12 

60459.91 

75904.13 

125544.56 

9.7814675 

9.8802654 

IJ 

60483.08 

75949.99 

125572.29 

9.7816339 

9.8805277 

14 

60506.24 

75995-87 

125600.05 

9.7818002 

9.8807990 

15 

60529.40 

76041.77 

125627.82 

9.7819664 

9.8810522 

60552.55 

76087.69 

125655.62 

9.7821324 

9.8813  144 

17 

60575.70 

76133.63 

125683.45 

9.7822984 

9.8815765 

18 

60598.84 

76179.59 

12571 1.29 

9.7824643 

9.8818386 

19 

60621.98 

76225.57 

125739.16 

9.7826301 

9.8821007 

20 

60645.11 

76271.57 

125767.05 

9.7827958 

9.8823627 

21 

60668.23 

76317.59 

125794-97 

9.7829614 

9.8826246 

22 

60691.36 

76363.63 

125822.91 

9.783 1268 

9.8828866 

23 

60714.47 

76409.69 

125850.87 

9.7832922 

9.8831484 

24 

60737.58 

76455-77 

125878.85 

9-7834575 

9.8834103 

2$ 

60760.69 

76501.88 

125906.86 

9.7836227 

9.8836721 

26 

60783.79 

76548.00 

125934.89 

9.7837878 

9.8839338 

27 

60806.89 

76594.14 

125962.94 

9.7839528 

9.8841956 

28 

60829.98 

76640.31 

125991.02 

9.7841177 

9.8844572 

29 

60853.06 

76686.49 

126019.12 

7.7842824 

9.8847189 

30 

60876.14 

76732.70 

126047.24 

9.7844471 

9.8849805 

a 

S3 

c 

52  Degrees. 

rt  i 
CD  1 

.“j 

Sines. 

Tangents. 

Secants. 

Log*  Sin . 

Tang. 

60  79863.5 5 

132704.48 

166164.01 

9.9023486 

10.122885 6 

59 

53 

57 

79846.04 

79828.53 

79811.0c 

132624.20 

132543*97 

132463.81 

166099.90 

166035.85 

165971.87 

9  9022534 
9.9021581 
9.9020628 

10.1226228 

10.1223600 

10.1220973 

56 

55 

54 

79793*47 

79775*94 

7975s.*39 

1 32383.7  x 
132303.68 
132223.70 

l65977-95 

I65844.O9 

16578O  30 

9.9019674 

9.9018719 

9.9017764 

10.1218346 

10.1215719 

10.1213093 

53 

52 

5i 

79740.84 

79723-29 

79705.72 

I32i43*79 

132063.93 

131984.14 

165716.57 

I65652.9O 

I65589.29 

9.9016808 

9.9015852 

9.9014895 

10.1210467 

10.1207842 

10.1205218 

5° 

49 

48 

79688.15 

79670.58 

79652.99 

13 1904.41 
131824.74 

13I745*13 

165525.75 
165462.27 
1  65  398.85 

9-9°i3938 

9.9OI298O 

9.90I202I 

10.1202593 

10.1199969 

10.1197346 

47 

46 

45 

79635.40 

79617.80 

79600.20 

131665.59 

131586.10 

131506.68 

165335.5° 

165272.21 

I652OO.98 

9.9OIIO62 

9.90I0I02 

9.9009142 

10.1194723 
IO.I  192 1 00 
IO.I189478 

44 

43 

42 

79582.59 

79564.97 

79547-35 

131427.31 
131348.01 
13 1268.76 

I65I45.81 

Î65082.7O 

I65OI9.66 

9.9008l8l 
9.9 007219 
9.9006257 

IO.I186856 
IO.Î 184235 
IO.I 181614 

4i 

40 

39 

79529.72 

79512.08 

79494*44 

131189.58 
13 1 110.46 
131031.40 

I64956.68 

I64893.76 

I6483O.9O 

9.9005294 

9.9OO433I 

9.9OO3367 

10.1178993 

10.1176373 

10.1173754 

3* 

37 

3^ 

79476.78 

79459-13 

79441.46 

130952.39 

130873.45 

130794.57 

I64768.I  I 

I647O5.37 

I64642.7O 

9.9002403 

9.9001438 

9.9OOO472 

10.1171134 

10.11685 16 

IO.I  165897 

35 

34 

33 

79423.79 
79406.1 1 

79388.43 

130715.75 

130636.99 

130558.28 

I64580.O9 

164517.54 

I64455.O6 

9.8999506 

9.8998539 

9*8997572 

10.1163279 
10.1160662 
IO.I 158044 

32 

3i 

30 

79370-74 

79353-04 

79335-33 

130479.64 

130401.06 

130322.54 

164392.63 

164330.27 

I64267.96 

9.89966O4 

9.8995636 

9.8994667 

IO.I 155428 
10.1152811 
10.1150195 

. . .  . . » .  "  ■»'■■■’■ .  ».  » . » .  -i 


£ 
>-* 9 

1  3 

c 

rt 

a 

en 

© 

37  Degrees.  . 

Sines.  JTangents. 

Secants. 

Zo£.  Tang- 

30 

60876.14  76732.70 

126047.24 

9.7844471 

9.8849805 

31 

32 

33 

60899.22 

60922.29 

60945.35 

76778.93 

76825.17 

7687x44 

126075*39 

126103.56 

126131.75 

9.7846117 

9.7847763 

9.7849406 

9*8852420 

9.8855035 

9*8857650 

34 

35 

36 

60968.41 

60991.47 

61014.52 

76917.73 

76964.04 

77010.37 

126159.97 

126188.29 

126216.46 

9.7851049 

9.7852691 

9.7854332 

9.8860264 

9.8862878 

9.8865492 

37 

38 

39 

61037.56 

61060.60 

61083.63 

77056.72 

77103.09 

77149.48 

126244.75 

126273.06 

126301.40 

9.7855972 

9.7857611 

9.7859249 

9.8868 105 

9.8870718 

9.8873330 

• 

40 

4ï 

42 

61106.66 

6x129.69 

61152.70 

77195.89 

77242.32 

77288.79 

• 

126329.75 

126358.13 

126386.53 

9.7860886 

9.7862522 

9.7864157 

9.8875942 
9.8878554 
9.888 1165 

43 

44 

45 

6 1175.72 

61198.73 

61221.73 

77335.26 

77381.75 

77428.27 

126414.96 

126443.41 

126471.88 

9.7865791 

9.7867424 

9.7869056 

9.8883775 

9.8886386 

9.8888996 

46 

47 

48 

6 1244.73 
61267.72 
61290.71 

77474.8 1 
77521.37 
77567-95 

126500.38 

126528.90 

126557.45 

9.7870687 

9.7872317 

9.7873946 

9.8891605 

9.8894214 

9.8896823 

49 

5° 

5i 

61313.69 

61336.66 

61359.64 

77614.55 

77661.17 

77707.82 

126586.01 

126614.60 

126643.22 

9-7875574 

9.7877202 

9.7878828 

9.8899432 

9.8902040 

9.8904647 

52 

53 

54 

6x382*60 

61405.56 

61428.52 

77754.48 

77801.17 

77847.88 

126671.86 

126700.52 

126729.21 

9.7880453 

9.7882077 

9.7883701 

9.8907254 

9.8909861 

9.8912468 

« 

57 

61451.47 

61474.42 

61497.36 

77894.60 

77941-35 

77988.12 

126757.92 

126786,65 

126815.41 

9.7885323 

9.7886944 

9.7888565 

9.8915074 

9.8917679 

9.8920285 

$8 

59 

60 

61520.29 

61543.22 

61566.15 

78034.92 

78081.73 

78128.56 

126844.19 

126872.99 

126901.82 

9.7890184 

9.7891802 

9.7893420 

9.8922890 

9.8925494 

9.8928098 

g 

H* 

a 

c 

ri* 

n> 

V3 

% 

© 

52  Degrees. 

Sines. 

;Tangents. 

Secants. 

Sin.'Log.  Tang . 

30 

79335*33  i30322«54 

164267.96 

« 

1 

:  ! 

9.8994667 

jio.ii  50195 

29 

28 

27 

26 

25 

24 

23 

22 

21 

» 

79317.62:130244.07 

79299.90I130165.67 

79282.18i130087.32 

164205.72 

164143.54 

164081.42 

9.8993697 

9.8992727 

9.89917^6 

10.1147580 
10.1.144965 
jio.l  142350 

79264.45 

79246.71 

79228.96 

'130009.04 

1129930.81 

1129852.65 

164019.36 

i63957*36 

163895.42 

9.8990784 

9.8989812 

9.8988840 

|io.ii  39736 
*10.1  137122 
10.1x34508 

79211.21 

79193-85 

79175.69 

J129774.54 

129696.49 

129618.50 

163833,55 

163771.73 

163709.97 

9.8987867 

9.8986893 

9.8985919 

10.1131895 
10,1129282 
10. 1 126670 

20 

19 

l8 

79ï57*92 

79HO.I4 

79122.35 

129540.57 

129462.69 

129384.88 

163648.28 

163586.64 

163525.07 

9.8984944 

9.8983968 

9.8982992 

10*1124058 

10.1121446 

10.1118835 

17 

l6 

79104.56 

79086.76 

79068.96 

129307.12 

‘129229.43 

[129151.79 

I163463.55 

1163402.10 

1163340.70 

1 

9.8982015 

9.8981038 

9.8980060 

io.ll  16225  ' 
10.1113614 
IO.III 1004 

H 

13 

12 

II 

IO 

9 

79051-15 

79033.33 

7  §015.50 

129074.21 
128996.69 

128919.22 

li  63  279.3  7 
163218.09 
163156.88 

9.8979082 
9.8978103 
9  8977123 

1.0. 1 108395  ’ 
K).  1105786* 
IO.IIO3177 

78997.67 

78979.83 

78961.98 

128841.82 

128764.47, 

128687.18 

163095.72 

163034.62 

162973.59 

9.8976 143 
9.8975 162 
9.8974181 

IO.IIOO568’ 

IO.IO97960 

IO.IO95353 

8 

7 

6 

5 

4 

3 

78944.13 

78926.27 

78908.41 

128609.95 

128532.77 

128455.66 

162912.61 
16285 1*69 
162790.83 

9.8973199 

9.8972216 

9.8971233 

10*1092746 

IO.IO9OÏ39 

IO.I087532 

78890.54 

78872.66 

78854.77 

4  ° 

128378.60  162730.03 

128301.60  162669.29 
128224.66  162608.61 

9*8970249 

9,8969265 

9.8968280 

10*1084926 
IO.I082321 
IO.IO797J  5 

2 

1 

0 

78836.88 

78818.98 

78801.08 

128147.76  162547.99 

1 28070.93?  162487.43 
127994*16:162426.92 

I9.8967294I 
I9. 8966308! 
I9.8965321I 

IO.IO77XIO 

IO.IO745Q6 

IO.IO71902 

Y  .  ; 

a 

S' 

c 
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2 
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9.8933306 

o 

61634.89 
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4 

61658.79 
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9.789988c 
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61680.69 

78363.05 

127046.32 
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<5 

61703.59 
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7 
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8 
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9.7909541 
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ii 
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78645.15 
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12 

61840.84 

78692.24 
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9.7912754 

9.8959319 
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78739-3') 

127278.77 

9*79H359 
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9.8961918 

14 

61886.55 

78786.49 

127307.94 

9-79i5963 

9.8964517s 

I5 
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78833.64 

i27337.!2 

9.7917566 

9.8967116] 

16 

61932.24 

78880.82 

127366.34 

9.7919168 

9.89697141 

I? 
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78928.02 

127395.57 

9.7920769 

9.89723  12| 

18 

61977.9c 

78975.24 

127424.84 

9.79223  69 

9.89749  ioj 

i9 

62000.73 

79022.48 
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9.7923  968 

9.8977507 

20 

62023.55 

79069.75 

127483.43 

9.7925566 

9.898oio4; 

21 

62046.36 

79117.03 

1275 12.76 

9.7927163 

9.8982700 

22 

62069.17 

79164.34 

127542.12 

9.792876c 

9.8985296] 

22 

62091.98 

79211.67 

127571.50 

9-7930355 

9.8987892! 

24 

621 14.78 

79259.02 

127600.91 

9.7931949 

9.8990487] 

2S 

62137.57 

79306.40 

« 

127630.34 

.  ..  

9-7933543 

9.8993082 

26 

62160.36 

79353-79 

127659.8c 

9.7935135 

9.8995677 

27 

62183.14 

79401.21 

127689.28 

9.7936727 

-9.8998271 

28 

62205,92 

79448.65 

127718.78 

9.7938317 

9.9000865 

29 

62228*70 

79496.II 

127748.31 

9.7939907 

9.9003459 

30 

62251.46 

79543-59 

127777.89 
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£ 

*-»• 

» 

*— 

r-t 

en 

en 

• 

6o 

- - — - - - - 

51  Degrees. 

Sines. 

Tangents 

Secants. 

Xog.  iSÏ«. 

X(?g.  Tang* 

78801.08 

127994.it 

[62426.92 

9.8965321 
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57 

78783.16 

78765.24 

78747.32 

127917.45 

127840.79 

127764.19 

162366.48 

162306.09 

1.62245.76 

9.8964334 

9.8963346 

9.8962358 

10.1069298 

10.1066694 

10.1064091 

56 

55 

54 

78729.39 

78711.45 

78693.50 

127687.64 

1276x1.16 

127534.73 

162185.49 

162125.28 

162065.13 

9.8961369 

9.8960379 

9.89^9389 

10.1061489 

IO.1058.886 

IO.IO56285 

53 

52 

5i 

78675.55 

78657.59 

78639.63 

127458.36 

127382.04 

127305.78 
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161885.02 

9.8958398 

9.8957406 

9.8956414 

IO.IO53683 
IO.105 1082 
10.1048481 

50 

49 

43 

78621.65 

78603.67 

78585.69 

127229.57 

127153.42 

127077.33 

161825.10 

161765.24 

161705.44 

9.8955422 

9.8954429 

9*8953435 

10.1045881 

10.1043281 

10.1040681 

47 

46 

45 

78567.70 

78549.7° 

78531.69 

127001.30 
126925.32 
1 26849.39 

161645.69 

161586.00 

161526.37 

9.8952440 

9.8951445 

9.895O45O 

10.1038082 
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10.1032884 

44 

43 

42 

785 13.68 
78495.66 
78477.64 

126773.53 

126697.72 

126621.96 

161466.80 

161407.28 

161347.83 

9.8949453 

9.8948457 

9.8947459 

10.1030286 

10.1027688 
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39 

78459.61 

78441.57 

78423.52 

126546.26 

126470.62 

126395.03 

161288.43 
161229.08 
161 169.80 

9.894646I 

9.8945463 

9.8944463 
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10.10198  96 
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33 

37 

36 

78405.47 

78387.41 

78369.35 

126319.50 
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1611 10.57 
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9.8943464 

9.8942463 

9.8941462 
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35 

34 

33 
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78333.20 
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126093.23 

126017.92' 

125942.67 

160933.23 
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160815.28 

9.8940461 

9.8939458 
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IO.IOO6918 

IO.IOO4323 

[O.IOOI729 

32 

31 

30 

78297.02 

78278.92 

78260.82 

125867.47 
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125717.23 
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160697.57 

160638.79 
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9.8936448 
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30 

6225 1.46 
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127777.87 

9.79414  96 
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31 

32 

33 

62274.23 

62296.98 

623 19.74 

79591.10 

79638.62 

79686.17 

127807.45 

127837.05 

127866.67 

9.7943083 

9.7944670 

9.7946256 

9.9008645 

9.9011237 

9.9013830 

34 

35 

36 

62342.48 

62365.22 
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79733-74 

79781.34 

79828.95 

127896.32 
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9.7947841 
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39 
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127985.43 
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41 

42 

43 
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45 
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9.7958909 
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62546.96 

62569.66 
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80162.88 
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47 
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49 
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51 
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62660.38 
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9.7966786 

9.7968359 
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80449.97 
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80689.83 

128434.28 
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56 

57 
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78260.82 

125717.23 

160638.79 

9.8935444 

10.0993948 
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28 

27 

26 

25 

24 

23 

22 
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20 
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18 

78242.70 

78224.59 

78206.46 

125642.19 

125567.21 
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160580.08 

160521.42 
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9.8934439 
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78024.85 

78006.65 

77988.45 

124746.02 

124671.69 

124597.42 

159879.86 

159821.87 
159763.94 

9.8922329 
9.89213 16 
9.8920303 

10.0960267 
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77970.24 

77952.02 

77933.8° 

124523.20 

124449.03 

124374.92 
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159590.47 

9.8919289 

9.8918274 

9.8917258 

10.0952503 

10.0949915 

10.0947328 
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10 

9 

77915-57 

77897.33 

77879.09 

124300.86 

124226.85 

124152.90 

159532.76 
159475.H 
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9.8916242 

9.8915226 

9.8914208 

10.0944741 

10.0942155 
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77860.83 

77842.58 

77824.31 

124079.00 

124005.15 

123931.36 

159359^96 

159302.47 

159245.04 

9.8913191 

9.8912172 

9.8911153 

10.0936983 

10.0934397 

10.0931812 

77806.04 

77787-77 

77769.49 

123857.62 

123783.93 

123710.3c 

159187.66 
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9.8910133 

9.8909113 

9.8908092 

10.0929227 
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)  77714.6C 
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128767.00 

- 
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81267.80 
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128827.82 
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63090.15 
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128949.77 
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128980.32 

129010.90 
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63338.09 

81751.95 
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20 

21 

63360.59 

63383.10 
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81897.64 
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81994.88 

129256.42 

129287.23 
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9.8019735 

9.8021276 

9^9132714 
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23 

24 

25 

26 

27 

63428.08 
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63473.05 
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82092.22 
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129348.92 
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1294 10.71 

9.8022816 

9.8024355 

9.8025894 
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63518.00 
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82238.40 

82287.18 
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9.890297  9 
9.8901954 

10.0913725 
10.091 1 142 
10.0908560 

56 

55 
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53 

52 

5i 
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48 
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9.8884444 

9.8883408 
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121886.50 
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9.888133  5 
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10.0854404 
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33 

63630.26 
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63675.13 

82482,51 

82531.4c 

82580.31 

129627.79 
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9.8036637 
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9.8039699 

9.9163618 
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9.9168765 

34 

35 

36 

63697.56 
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82678.21 

82727.19 
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129783.62 
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37 

38 

39 
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82776.20 

82825.23 

82874.29 

129814.87 
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41 

42 

63832.01 
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82923,37 
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9.9189340 
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43 

44 

45 

63899.16 
63921.53 
;  63943.90 

83070.75 

83119.92 

83169.12 

130002.88 

130034.31 

130065.76 

9.8054951 

9.8056472 

9.8057991 

9.9194481 

9.9197051 

9.9199621 

46 

47 

48 

63966.26 

63988.62 

64OIO.97 

83218.34 

83267.59 

83316.86 

130097.24 

130128.75 

130160.28 

9.80595  10 
9.8061027 
9.8062544 

9.9202191 

9.9204760 

9.9207329 

49 

50 

51 

64O33.32 

64O55.66 

64077.99 

83366.15 

83415.47 

83464.81 

130191.84 

130223.43 

130255.04 

9.8064060 

9.8065575 

9.8067089 

9.9209898 

9.9212466 

9:9215034 

52 

53 

54 

64IOO.32 
64122  64 
64I44.96 

835 14.18 
83563.57 
83612.98 

130286.68 

130318.34 

130350.03 

9.8068602 
9.80701 14 
9.8071626 

9.9217602 

9.9220170 

9,9222737 

55 

56 

57 

64167.28 

64189.58 

6421  I.89 

83662.42 

83711.88 

83761.36 

130381.75 

130413.49 

130445.26 

9.8073136 

9.8074646 

9.8076154 

9.9225304 

9.9227871 

9.9230437 

53 

“>9 

60 

64234.l8 

64256.47 

64278.76 

83810.87 

83860.4c 

83909.96 

130477.06 

130508.88 

130540.73 

9.8077662 

9.8079169 

9.8080675 

9.9233004 

9.9235570 

9.9238335 

'Minutes. 

50  Degrees. 

Sines. 

Tangents. 

Secants. 

riflg.  ,5V«. 

jX^g-.  'Fang.  1 

3e 

7*162.46 

121309.7c 

>157213.37 

9.8874061 

IO.083895  51 

29 

28 

27 

77143  '95 
77125.44 
77106.92 

121237.83 

121166.01 

121094.24 

-  ** 

157157.92 

157102.52 

157047.17 

9'.8873oi9 

9.8871977 

9.8870934 

10.0836382! 
10.0833808I 
10.083  123  51 

26 

25 

24 

77088.39 

77069.86 

77051.32 

121022.52 

120950.85 

120879.23 

156991.88 

156936.64 

156881.45 

9.886989c 

9.8868846 

9.8867801 

IO.0838662I 
IO.0826089I 
10.0823  5 17! 

23 

22 

21 

77  032.78 
77014-23 
76995.67 

120807.67 
120736.15 

120664.68 

156826.31 

156771.23 

156716.19 

9.8866756 

9.8865710 

9.8864663 

IO.0820945I 

10.0818^73! 

IO.0815802I 

20 

19 

18 

76977.10 

76958.53 

76939.96 

120593.27 

120521.90 

120450.58 

156661.21 
156606.28 
i565  5 1-41 

9.8863616 

9.8862568 

9.8861519 

10.081323  ij 
10.0810660! 
10.0808089! 

17 

16 

15 

76921.37 

76902.78 

76884.18 

120379.31 

120308.10 

120236.93 

156496.58 

156441.81 

156387.08 

9.8860470 

9.8859420 

9.8858370 

10.0805  519I 
IÔ.0802949J 
10.0800379Ï 

14 

13 

12 

76865.58 

76846.97 

76828.35 

120165.81 

120094.75 

120023.73 

156332.41 

156277.79 

156223.22 

9.8857319 

9.8856267 

9.8855215 

IO.0797809J 

10.079524c! 

IO.0792671J 

1 1 

10 

9 

8 

7 

6 

76809.73 

76791.10 

76772.46 

119952.76 

119881.84 

119810.97 

156168.70 
1561 14.24 
156059.82 

9.8854162 

9*8853109 

9.8852055 

IO.0790102I 

10.0787534J 

IO.0784966Ï 

76753.82 

76735.17 

76716.51 

1 19740.15 
119669.38 
119598.66 

156005.46 

155951.15 

15  5896.89 

9*885 1000 
9.8849945 
9.8848889 

IO.0782398I 

IO.0779830I 

IO.0777263I 

5 

4 

3 

76697.85 
76679.18 
76660.5 1 

119527.99 

H9457-36 

1 19386.79 

155842.67 

155788.51 

155734-41 

9.8847832 

9.8846775 

9.8845717 

[O.0774696I 

[O.0772129I 

O.0769563! 

2 

1 

0 

76641.83 

76623.14 

76604.44 

119316.26 

119245.79 

1 19175.36 

155680.35 

155626.34 

155572.38 

9.8844659  i 
9.8843599  1 
9.8842^40  1 

O.0766996Ï 

0.0764430! 

O.0761865I 

£ 

>-*■ 

D 

ç: 

40  Deg 

rees. 

r*t 

* 

Sines. 

Tangents.j 

Secants, 

Log,  Sin . 

Log .  Tang . 

c 

64278.76 

83909.96J 

130540.73 

9.8080675 

9.9238135 

i 

643O1.04 

83959-54 

130572.61 

9.8082180 

9.9240701 

2 

64323.32 

84009.15 

130604.71 

9.8083684 

9.9243266 

g 

64345-59 

84058. 78 

130636.44 

9.8085188 

9.9245831 

4 

64367.85 

84108.44 

130668.39 

9.8086690 

9.9248396 

5 

64390.1 1 

84158.12 

130790.37 

9.8088192 

9.9250960 

6 

64412.36 

84207.82 

130732.38 

9.8089692 

9.9253524 

7 

64434.61 

84257.55 

130764.42 

9.8091192 

9.9256088 

8 

64456.85 

84307.30 

130796.49 

9.8092691 

9.9258652 

9 

64479.09 

84357.08 

130828.58 

9.8094189 

9.9261215 

10 

64501.32 

8440^*^ 

130860.70 

9.8095686 

9.9263778 

1 1 

64523.55 

84456.70 

130892.84 

9.8097182 

9.9266341 

12 

64545-77 

84506.55 

130925.01 

9.8098678 

9.9268904 

13 

64567.98 

84556.43 

130957.21 

9.8100172 

9.9271466 

1.4 

64590.19 

84606.33 

130989.43 

9.8101666 

9.9274028 

15 

64612.40 

84656.25 

1 3 1021.68 

9.8103159 

9.9276590 

ï>6 

64634.60 

84706.20 

131053.96 

- 

9,8  104650 

9-9279I52 

17 

64656.79 

84756.17 

131086*26 

9.8  106141 

9.9281713 

i8 

64678.98 

84806.17 

13 1 1 18.59 

9.810763  1 

9.9284274 

19 

64701.16 

84856.19 

131150.95 

9.8109121 

9.9286835 

20 

64723.34 

84906.24 

131183.34 

9.81 10609 

9.9289396 

21 

64745.51 

84956.31 

131215.75 

9.8112096 

9.9291956 

22 

64767.67 

85006.40 

131248.19 

9.81x3583 

9.9294516 

23 

64789.83 

85056.52 

131280.66 

9.8115069 

9.929707  6 

24 

6481 1.99 

85 106.67 

131313.16 

9.8116554 

9.9299636 

S25 

64834.14 

85 156.84 

131345.68 

9.8118038 

9.9302195 

26 

64856.28 

85207.04 

131378.23 

9.81 19521 

9.9304755 

27 

64878.42 

85257.26 

131410.81 

9.8121003 

9.9307314 

28 

64900.55 

85307.50 

I3I443*4I 

9.8122484 

9.9309872 

29 

64922.68 

85357-77 

131476.04 

9.8123965 

9.9312431 

30 

64944.80 

85408.07 

131508.70 

9.8125444 

9.9314989 

k 

>— 

r* 

» 

49  Degrees. 

o> 

C*) 

• 

Sines. 

Tangents. 

|  Setants. 

Log.  Sin. 

Log .  Tang. 

6c 

76604.4/ 

H9i75.3< 

>|>55572-38 

9.884254c 

>  10.0761861 

. 

59 

53 

57 

76585.74 

76567.0^ 

76548.32 

119104*98 
^  II9O34.65 
I  18964.37 

* 

I55518.48 

155464.62 

I554l0.8l 

9.8841475 

9.884041k 

9-8439357 

10.0759299» 

10.0756734 

10.0754169 

56 

55 

54 

76529.6c 
765 10.87 
76492.14 

I  18894.I4 
I  18823.95 

1X8753.82 

1 5  5357*o6 
155303.35 
155249.70 

9.883829/ 

9.8837232 

9.8836168 

10.075 1604 
10.0749040 
10.0446476 

53 

52 

5i 

76473.40 

76454.65 

76435.90 

I  I8683.73 

II8613.69 

H8543.7O 

155196.09 

155142.54 

155089.04 

9.8835 104 
9^8834039 
9.883297^ 

10.0743912 

10.0741348 

10.0738785 

■>  i~ 

5° 

49 

48 

« 

76417.14 

76398.37 

76379.60 

II8473.76 

II84O3.87 

I  18334.02 

I55°35*5^ 

154982.18 

154928.82 

9.8831908 

9.8830841 

9.8829774 

IO.O736222 
10.0733659  ‘ 
IO.O73IO96 

47 

46 

45 

76360.82 

76342.04 

76323.25 

I  18264.22 
I  I8194.47 
I  18124.77 

154-875.52 
154822.26 
1547  69.06 

9.8828706 

9.8827638 

9.8826568 

IO.O728534 

10.0725972 

10.0723410 

44 

43 

42 

76304.45 

76285.64 

76266.83 

1 18055.12 
117985.51 
117915.95 

154715*90 

154662.80 

154609.74 

9.8825499 

9.882442'' 

9.8823357 

IO.O72O848 

I0.07l8287 

IO.O7I5726 

4i 

40 

39 

76248.02 

76229.19 

76210.36 

II7846.44 

II7776.98 

II77O7.56 

i54556*73 

154503.78 

154450.87 

9.8822285 

9.8821213 

9.8820140 

10.0713165 

IO.O7IO6O4 

I0.0708044 

33 

37 

36 

76191.52 

76172.68 

76153.83 

I  I7638.2O 
I  17568.88 

I  17499.60 

154398.01 

154345*20 

154292.44 

9.8819067 

9.8817992 

9.8816918 

10:070  5  484 
10.0702924 
10.0700364 

34 

33 

76134.97 
7  41 1 6. 1 1 

76097.24 

II743O.38 

I  I736l.20 
II7292.O7 

154239.73 

154187.06 

154134.45 

9.8815842 

9.8814766 

9.8813689 

10.0697805 

10.0695245 

10.0692686 

32 

31 

3° 

1  ./. 

76078.37 

76059.49 

76040.60 

II7222.98 

U7I53.95 

H7084,9é 

154081.89 

154029.37 

5  3976.90 

p.8812612 
9.881 1534 
?.88 10455 

10.0690128 
0.0687  5  69 
0.0685011 

X  2 


*  11  ■  » 1  ■»'"  r1- 


»-»• 

c 

1 

40  Degrees. 

n> 

c/d 

• 

Sines.  |  Tangents. 

Secants. 

Log .  Sin,  | Log,  Tang. 

30 

64944.80 

85408.07 

131508.70 

9.8125444] 

9.93I4989 

3 1 

64966.92 

85458.39 

131541.39 

9.8126923 

9-93I7547 

32 

64989.03 

85508.73 

131574.10 

9.8128401 

9-9320I05 

33 

65011.14 

85559.10 

131606.84 

9.8129878 

9-9322662 

34 

65033.24 

85609.50 

131639.61 

9.8131354 

9-9325220 

35 

65055.33 

85659.92 

131672.41 

9.8132829 

9.9327777 

3' 6 

65077.42 

85710.37 

131705.23 

9.8134303 

9-933°334 

37 

65099.50 

85760.84 

13 1738.08 

9*8i3$777 

9.9332890 

38 

65 121.58 

85811.33 

13 1770.96 

9.813725O 

9.9335446 

39 

65 143.66 

85861.85 

131803.86 

9.813872I 

9-9338003 

40 

65 165.72 

85912.40 

131836.79 

9.814OI92 

9-9340559 

41 

65187.78 

85962.97 

131869.75 

9.0I41662 

9.9343IH 

42 

65209.84 

86013.57 

131902.74 

9.814313  1 

9.9345670 

43  65231.89 

86064.19 

131935.76 

9.8l44600 

9.9348225 

44 

65253.94 

861 14.84 

13 1968.81 

9.8146067 

9.9350780 

45 

65275.98 

86165.51 

132001.88 

9^147534 

9-9353335 

46 

65298.01 

86216.21 

132034.98 

9.8148999 

9.9355889 

47 

65320.04 

86266.93 

132068.1 1 

9.815O464 

9.9358444 

48 

65342.06 

86317.68 

132101.26 

9.8151928 

9.936O998 

49 

65364.08 

86368.46 

132134.44 

9.8153391 

9.9363552 

:  5° 

65386.09 

86419.26 

132167.65 

9.8154854 

9.9366IO5 

51 

65408.10 

86470.09 

132200.89 

9.8156315 

9.9368659 

52 

65430.10 

86520.94 

132234.16 

9.8157776 

9.9371212 

53 

65452.09 

86571.81 

132267.45 

9.8159235 

9-9373765 

54 

-65474.08 

86622.71 

132300.77 

9.8  I60694 

9.9376318 

55 

65496.07 

86673,64  132334.12 

9.8162152 

9.9378871 

56 

65518.04 

86724.60  132367.50 

19,8163609 

.  9.938H23 

57 

65540.02 

86775.58432400.91 

I9.8  I65066 

9.9383975 

<8 

65561.98 

86826.59 

132434-35 

9.816652I 

9.9386527 

59 

65583.95 

86877.62 

132467.81 

9.8167975 

9.9389O79 

60 

65605.90 

8  69  2‘8. 68 

132501.30 

9.8  I69429 

;  9.9391631 

49  Degrees. 


rf 

a 

c/> 

• 

Sines,  j  Tangents,  j 

Secants. 

Log .  «S’zn.IZcgr.  Tang. 

30 

76040.60l1x7084.96 

153976.90 

9.8810455  10.0685011 

29 

28 

27 

26 

25 

24 

76021.70  117016.01 
76002.8011 16947.12 
75983. 891116878. 27 

153924.49 

153872.12 

153819.80 

9.8809376 

9.8808296 

9.8807215J 

10.0682458 

10.0679895 

10.0677338 

75964.98 

75946.06 

75927.13 

1 16809.47 
116740.71 
116672.00 

153767-52 

153715.30 

153663.12 

9.8806134 

9.8805052 

9.8803970 

10.0674780 

10.0672223 

10.0669666 

23 

22 

21 

j 

75908.201 

75889.26; 

75870.31! 

1 16603.34 
1 16534.72 
116466.15 

153611.00 

153558.92 

!535°6.89 

9.8802887 

9.8801803 

9.88007x9 

10.0667110 

10.0664554 

10.0661997 

- 

20 

19 

l8 

75851.36 

75832.40 

75813.43 

116397.63I153454.91 
116329.16  153402.97 
1 16260.73I15335 1.09 

9.3799634 

9.8798548 

9.8797462 

io.o6'5944i 

10.0656886 

10.0654330 

17 

l6 

H 

13 

12 

I  I 

IO 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

75794.46 

7577'i-43 

75756.5° 

t16192.34j153299.25 
1 1 6 1 24.00J  153  247.46 
116055.7 1I153195. 72 

9.8796375 

9.8795287 

9.8794199 

10.0651775 

10.0649220 

10.0646665 

75737-51 

75718.51 

75699.51 

1x5987.47 
1 14919.27 
n5851.11 

*153144.03 

453092.38 

153040.78 

9.8793110 

9.8792021 

9.8790930 

10.0644111 

10.0641556 

10.0639002 

75680.49 

75661.48 

75642.45 

1 15783.01 
1157x4.95 
lii5  646.93 

lx  5  2989.23 

I52937-73 

‘152886.27 

9.8789840 

9-8788748 

9.8787656 

10.0636448 

10.0633895 

10.0631341 

75623.43 
75604.39 
75  5^5.35 

115578.96 
1155 11.04 
115443.16 

1152834.87 

I527^3*5I 

152732.19 

9.8786563 

9.8735470 

9.8784376 

10.0628788 

10.0626235 

10.0623682 

75566.30 

75547-24 

75528.18 

115375.32 

115307.54 

115239.79 

152680.93 

;I52629-7I 

152578.54 

9.8783281 

9.8782186 

9.8781090 

10.0621 129 
10.0618577 
10.0616025 

75509.11 

75490.04 

75470-9^ 

1 15 172.10 
115104.45 
|i  15036.84 

1  L  5  25  27.41 
R5  2476.34 

Ji  5  2425.3 1 

9.8779994 

9.3778896 

9-8777799 

10.0613473 

10.0610921 

10.0608369 

g 

» 

C 

41  Degrees. 

P 

Sines. 

Tangents. 

Secants. 

Xog.  JV«. 

o 

65605.90 

86928.68 

132501.30 

/ 

9.8169429 

9.9391^31 

1 

2 

3 

65627.85 

65649.80 

65671.74 

86979.76 

87030.87 

87082.00 

132534.82 

132568.37 

132601.94 

9.8170882 
9*8 172334 
9.8173785 

9*9394i82 

9-939*^733 

9-9399284 

4 

5 

6 

65603.67 

65715.60 

6^737.52 

87133.1 6 

871*4-35 

87235.56 

132635.54 

132669.18 

132702.84 

• 

9.8175235 

9.8176685 

9.8178133 

9.9401835 

9-9404385 

9.9406936 

7 

8 

9 

65759-44 

65781.35 

65803.26 

87286.80 

87338.06 

87389,35 

132736.53 

132770.25 

132803.99 

9.8179581 
9.8 181028 
9.8182474 

9.9409486 

9.9412036 

9.9414585 

10 

11 

12 

65825.16 

65847.06 

65868.95 

87440.67 

87492.01 

87543.38 

1 3  2837.76 
132871.56 
132905.39 

9.8183919 

9.8185364 

9.8186807 

9.9417135 

9.9419684 

9.9422233 

*3 

14 

ï5 

6589O.83 

659I2.7I 

65934.58 

87594.78 

87646.20 

87697.65 

132939.25 

132973.14 

133007.06 

9.8188250 

9.8189692 

9.8191133 

9.9424782 

9.9427331 

9.9429879 

«r— 

î6 

17 

lo 

65956.45 

65978.3I 

66OOO.I7 

87749.12 
87  800.62 
87852.15 

133041.00 

133074.97 

133108.97 

9.8192573 

9.8194012 

,9.8195450 

9.9432428 

9.9434976 

9.9437524 

j  19 
20 

21 

66022.O2 

66043.86 

66065.7O 

87903.70 

87955.28 

88006.89 

133143.00 

I33I77-02 

1332*1.15 

9.8196888 

9.8198325 

9.8199761 

9.9440072 
9.9442619 
9*9445  166 

22 

23 

24 

66087.54 

66IO9.36 

6613I.I9 

88058.52 

88110.18 

88161.86 

133245.27 

133279.42 

I333Ï3-59 

9.8201196 

9.8202630 

9,8204063 

9.9447714 

9.9450261 

9.9452807 

2< 

26 

27 

66153.OO 

66174.81 

66196.62 

88213.57 

88265.31 

88317.07 

1 33347-79 
133382.02 
133416.28 

■i  '  - 

9.82O5496 

9-82O6927 

9.8208358 

9-945  5  3  « 
9.9457900 
9.9460447 

28 

29 

30 

662l8.42 

66240.22 

66262.00 

88368.86 

88420.68 

88472.53 

133450.57 

133484.89 

133519.24 

9.8209788 
9.821  1217 
9.8242646 

9.9462993 

9.9465539 

9.9468084 

£ 

H-*  o 

3 

48  Degrees. 

r-f 

rt> 

c/s 

* 

Sines. 

:T  angents. 

Secants.  | 

Log.  Sin. 

Tang. 

6oj  754 fo-96 

115036.84 

152425.31 

9.8777799 

10.0608369 

59 

S» 

57 

75451-87 

75432.78 

75413-68 

114969.28 
114901.76 

114834.29 

152374.33 

152323.39 

152272.50 

9.877670c 

9.8775601 

9.8774501 

10.0605818 

10.0603267 

10,0600716 

56 

55 

54 

75394-57 

75375-46 

75356-34 

1 14766.87 
1 11699.49 
114632. i1) 

152221.66 

152170.87 

152120.12 

* 

9.8773401 

9.8772300 

9.8771198 

10.0598165 

10.0595615 

10.0593064 

53 

52 

5i 

75337-21 

75318.08 

75298.94 

1 14564.86 
114497.62 
114430.41 

152069.42 

152018.76 

151968.15 

9.8770096 

9.8768993 

9.8767889 

10.0590514 

10.0587964 

10.0585415 

50 

49 

48 

75279.80 

75260.65 

7524I.49 

1 14363.26 
114296.15 
1 14229.0  > 

151917.59 

151867.08 

151816.61 

9.8766785 

9.8765680 

9.8764574 

10.0582865 

10.0580316 

io.°577767 

47 

46 

45 

75222.33 

752O3.I6 

75ï83.9% 

114162.06 

114095.08 

114028.15 

151766.19 

151715.81 

151665.48 

9.8763468 

9.8762361 

9.8761253 

10.0575218 
10.0572669 
10.057012 1 

44 

43 

42 

75 164,80 
75145.61 
75 126.41 

113961.26 
113894.41 
1 13827.61 

151615.20 

151564.96 

151514.77 

9*8760145 

9.8759036 

9.8757927 

10.0567572 

10.0565024 

10.0562476 

4i 

40 

39 

75107.21 

75088.00 

75068.79 

113760.85 
113694.14 
1 13627.47 

15 1464.62 
151414.52 
151364.47 

9.8756816 

9.8755706 

9.8754594 

10.0559928  ’ 

10.0557381 

10.0554834 

38 

37 

36 

75°49«57 

75030.34 

75011.1 1, 

1 13560.85 
113494.27 
113427.73 

151314.46 
15 1264.50 
151214.59 

9.8753482 

9.8752369 

9.8751256 

'  '  A.' 

10.0552286  ’ 
10.^549739 
10.0547193  ► 

V 

35 

34 

33 

74991.87 

74972.62 

74953-37 

113361.24 

113294.79 

113228.39 

151164.72 
151114.89 
151065.1 1 

9.8750142 

9.8749027 

9.8747912 

10.0544646 
10.0542100 
10.0539553 ■ 

32 

31 

30 

74934.11 

74914.84 

74895-57 

113162.03 

113095.71 

113029.44 

151015.38 

150965.69 

150916.05 

9.8746795 

9.8745679 

9.8744561 

10.0537007 

10.0534461 

10.0531916 

Â 


£ 

>-»• 

a 

c 

rf 

41  Degrees. 

a 

c n 

9 

Sines. 

Tangents. 

Secants. 

Log,  Sin . 

Tang, 

30 

’  Ç  \ 

66262.00 

88472.53 

1 3  35 1 9.24 

9.8212646 

9.9468084 

31 

32 

33 

66283.79 

66305.57 

66327.34 

88524.40 

88576.3c 

88628.22 

133553.62 

133588.03 

133622.46 

9.8214073 

9.8215500 

9.8216926 

9.9470630 
9*9  473175 

9.9475720 

34 

35 

36 

66349.10 

66370.87 

66392.62 

88680.17 

88732.15 

88784.16 

133656.92 
1 3  3691.41 
133725.94 

9.821835  1 
9.8219775 
9.8221 198 

9.9478265 

9.9480810 

9-9483355 

37 

38 

39 

66414.37 

66436.15 

66457.85 

88836.20 

88888.26 

88940.34 

133760.49 

I33795‘°7 

133829.68 

9.8222621 

9.8224042 

9.8225463 

9.9485899 

9.9488443 

9.9490987 

40 

41 

42 

66479.5,9 

66501.31 

66523.04 

88992.45 

89044.59 

-89096.75 

133864.32 
133898.99 
1 3  393  3.69 

9.8226883 

9.8228302 

9.8229721 

9*949353 1 
9.9496075 

9.9498619 

43 

44 

45 

66544.75 

66566.46 

66588.17 

89148.94 

89201.16 

89253.41 

133968.42 

134003.17 

134037.95 

9.823  1138 
9.8232555 
9.8233971 

9.9501162 

9.9503705 

9.9506248 

46 

47 

48 

66609.87 
6663 1.56 
66653.25 

89305.69 

89357.99 

89410.32 

134072.7  6 
134107.61 
134142.48 

9.8235  386 
9.8236800 
9.8238213 

9.9508791 

9.95H334 

9.9513876 

49 

5° 

5i 

66674.93 

66696.61 

66718.28 

89462.68 
895 15.06 
89567.47 

134x77.38 

134212.32 

134247.28 

9.8239626 

9.8241037 

9.8242448 

9*95l64i9 
9.95 18961 

9.9521503 

52 

53 

54 

66739.94 

66761.60 

66783.26 

89619.91 

89672.38 

89724.87 

134282.27 

134317.29 

134352.34 

9.8243858 

9.8245267 

9.8246676 

9.9524045 

9.9526587 

9.9529128 

55 

56 

57 

66804.90 

66826.55 

66848.18 

89777.39 

89829.94 

89882.52 

134387.42 

134422.53 

134457.67 

9.8248083 

9.8249490 

9.8250896 

9.9531670 

9.95342U 

9-9536752 

58 

g 

66869.81 

66891.44 

66913.06 

89935.12 

89987.75 

.89040.41 

134492.84 

134528.04 

134563.27 

9.8252301 

9.8253705 

9.8.254109 

9.9539293 
9.9541834 
...  9,95443.74 

.***•.#■  ■  • 

*'  - . ••• 

-  ..  - 

.... 

~  .  •  ....  -  -v*.  - 

^ <  -■  ■  •  •  •  .. 

a 

r-»* 

3 

p 

48  Degrees. 

rt 

Cl 

1 

• 

Sines. 

jTangents. 

Secants. 

Zcg.  »8r« 

Tang. 

30 

74895.57^13029.44 

150916.05 

9.8744561 

10.053 1916 

29 

2S 

27 

74876*29 

74857*01 

74837*72 

I112963.21 

112897.02 

112830.88 

150866.45 

150816.90 

i5°767-39 

9.8743443 

9.8742325 

9.8741205 

10.0529370 

10.0526825 

10.0524280 

26 

25 

24 

74818.42 

74799*12 

74779*8i 

112764.78 

112698.72 

112632.71 

150717.93 

I5O668.52 

I50619.I5 

9.8740085 

9.8738965 

9.8737844 

10.0521735 
IO.05  19190 
10.05  16645 

23 

22 

21 

74760.49 

74741*17 

74721.84 

112566.74 

1 12500.81 
112434.93 

I5O569.82 

150520.54 
I  5047  I.3  I 

9.8736722 

9.8735599 

9.8734476 

10.05 14101 
10.05 1 1 5  5  7 
10.050901 3 

20 

19 

18 

74702.51 

74683.17 

74663.82 

1 12369.09 
112303.29 
112237.54 

150422. I  I 
150372.97 
I5O323.87 

9.8733352 

9.8732227 

9.8731102 

10.0506469 

10.0503925 

10.0501381 

17 

16 

15 

74644.46 

74625.10 

74605.74 

112171.83 
1 12106.16 
1 12040.53 

I50274.8l 

I50225.80 

I5OI76.83 

9.8729976 

9.8728849 

9.8727722 

10.0498838 
10.0496295 , 
10.0493752 

H 

13 

12 

74586.36 

74566.99 

74547.60 

1*1974.95 
in  909.41 

1 1 1843.91 

150127.91 

I5OO79.O3 

150030.20 

9.8726594 
9.8725466 
9  8724337 

10.0491209 

10.0488666 

10.0486124 

1 1 

Ï0 

9 

74528.21 

74508.81 

74489.41 

111778.46 

111713.05 

1 11647.68 

I4998l.4l 

149932.67 

H9883.97 

9.8723207 

9.8722076 

9.8720945 

10.0483581 
10.048 1039  ! 
10.0478497 

8 

7 

6 

74469.99 

74450.58 

74431.15 

111582.35 

1 1 15 17.06 
111451.82 

I49835-3I 

I49786.7O 

H9738.I3 

9.8719813 

9.8718681 

9.8717548 

1c.04759.55 

10.0473413 

10.0470872 

5 

4 

3 

744ii«72 

74392.29 

74372.85 

1 1 1386.62 

1 11321.46 
111256.35 

I49689.6I 

149641.13 

H9592.7O 

9.8716414 

9.8715279 

9.8714144 

10.0468330. 

10.0465789 

10.0463248 

2 

1 

0 

74353*40 

74333*94 

743I4-48 

111191.27 

111126.24 

111061.25 

t49544.30 

149495.96 

149447.65 

9.8713008 

9.8711872 

9.8710735 

10.0460707 

10.0458166 

10.0455626 

Y 

t. 

> — »  « 

3 

r* 

’ 

42  Degr 

ees. 

rt 

n 

? 

Sines.  jTangents. 

Secants. 

1 

■Log,  Sin. 

Log.  Tang* 

O 

66913.06 

9O04O.4 1 

134563.27 

9.8255  109 

9*95  44374 

I 

66934.67 

9OO93.O9 

*3459^*53 

9.82565  12 

9.9546915 

2 

66956.28 

90145.80 

134633.82 

9.8257913 

9-9549455 

3' 

66977.89 

9OI98.54 

134669.14 

9.8259314 

9-9  5  5 1 99  ■> 

4 

66999.48 

9025I.3I 

134704.49 

9.8260715 

9-9554535 

5 

67021.08 

90304.I  1 

134739-87 

9.8262114 

9-9557075 

6 

67042,66 

90356.94 

134775.28 

9.82635  12 

9.9559^15 

7 

67064.24 

90409.79 

134810.72 

9.8264910 

9*95^2154 

8 

67085.82 

90462.67 

134846.19 

9.8266307 

•  9*9564694 

9 

67107.39 

90515.58 

13488 1.69 

9.8267703 

9-956723J 

10 

67128.95 

90568.5  I 

134917.21 

9.8269098 

9.9569772 

1 1 

67150.51 

90621.47 

1349‘î  2.77 

9.8270493 

9*95723II 

12 

67172.06 

90674.46 

I34988.36 

9.8271887 

9.9574850 

13 

67193.61 

90727.48 

I35O23.98 

9.8273;279 

9-9577389 

14 

67215.15 

90780.53 

135059.63 

9.8274671 

9.9579927 

67236.68 

90833.60 

I35O95.3I 

9.8276063 

9.9582465 

16 

67258.21 

90886.71 

135  I3I.O2 

9.8277453 

9*95^5°°4 

17 

67279.73 

90939.84 

135166.73 

9.8278843 

9*95^7542 

18 

67301.25 

9O993.OC 

I352O2.54 

9.828023 1 

9.9590080 

19 

67322.76 

91046.19 

135238.34 

9.8281619 

9.9592618 

20 

67344.27 

9IO99.41 

135274.17 

9.8283006 

9-959  5 1 5  5 

21 

67365.77 

r-.'.  .-40*  .  ,  I  — 

91152.65 

135  3  IO.O3 

9.8284393 

9.9597693 

22 

67387.27 

91205.92 

135345.93 

9.8285778 

9.9600230 

23 

674O8.76 

:  91259.22 

I35381.86 

9.8287163 

9»9602767 

24 

67430.24 

91512.55 

135417.81 

9.8288547 

9.96O53O5 

25 

67451.72 

91365.91 

135453.79 

9.8289930 

9.9607842 

26 

67473.19 

91419*29 

135489.80 

9.8291312 

9.961O378 

27 

67494.66 

91472.70 

135525.X5 

9.8292694 

9.9612915 

28 

675  l6.I2 

91526.15 

135561.93 

9.8294075 

9.9615452 

29 

67  537-57 

91579.62 

135598.03 

9.8295454 

9.9617988 

3° 

67559.02 

91633.12 

135634.17 

19.8296833 

9.962O525 

llT'h— ■' 


I 


!s 

£3 

r— 

K 

» 

6o 

47  Degrees. 

Sines. 

Tangents 

Secants. 

Log.  Sin. 

Tog.  Tang. 

74314.4S 

1 1 1061.2^ 

149447.65 

9.8710735 

10.0455626 

59 

5S 

•57 

.56 

55 

54 

74295.01 

74275*54 

74256.06 

110996.3c 
110931.4c 
1 10866.53 

149399.40 
14935 1.18 
149303.01 

9.8709597 

9.8708458 

9.8707319 

10.0453085 

10.0450545 

10.0448005 

74236.57 

74217.08 

74W-58 

1 10801.71 
1 10736.93 
1 10672.19 

149254.88 

149206.80 

149158.75 

9.8706179 

9.8705039 

9.8703898 

10.0445465 

10,0442925 

10.0440385 

53 
5  2 
5i 

74178.08 

74I58^57 

74I39-05 

110607.50 

110542.84 

110478.23 

149110.76 

149062.80 

149014.89 

9.870275  6 
9.8701613 
9.8700470 

10.0437846 

10.0435306 

10.0432767 

......  ' 

50 

49 

48 

47 

46 

45 

74119*53 

74IOO.OO 

74O8O.46 

1 10413.65 
110349.12 
110284.63 

148967,03 

148919.20 

148871.42 

9.8699326 

9.8698182 

9.8697037 

— T-  .  WÎ5CTT 

10.0430228 
IO.O427689 
10.0425  I5O 

74060.92 

74041.37 

74021.8i 

110220.19 
1 10155.78 
110091.41 

148823.69 

148775.99 

148728.34 

9.8695891 

9,8694744 

9.8693597 

IO.O4226II 

IO.O42OO73 

IO.O4I7535 

44 

43 

42 

74OO2.25 

73982.68 

73963.H 

1 10027.09 
109962.81 
109898.56 

148680.73 

148633.17 

148585.65 

9.8692449 

9.8691301 

9.8690152 

IO.O414996 

IO.O4I2458 

IO.O4O992O 

.fiV 

41 

40 

39 

73943*53 

73923*94 

73904.35 

109834,36 

109770.20 

109706.08 

148538,17 

148490.73 

148443,34 

9.0689002 
9.868785 1 
9.8686700 

10.0407382 

IO.O4O4845 

10.0402307 

33 

37 

36 

73884.75 

73865.15 

73845-53 

109642.01 

109577.97 

109513.97 

148395.99 

148348.68 

148301.42 

9.8685548 

9.8684396 

9.8683242 

I0,0399770 

I0-0397233 

IO.O394695 

35 

34 

33 

32 

31 

30 

--  -it  « 

73825.92 

73806.29 

73786.66 

109450.02 

109386.10 

109322.23 

148254.20 

148207.02 

148159.88 

9.8682088 

9.8680934 

9.8679779 

10.03  92 15  si 
10.0.3896221 
10.0387085 

73767.03 

73747*33 

73727.73 

109258.40 

109194.60 

109130.85 

148112.78 

148065.73 

148018.72 

9.8678623 

9.8677466 

9.8676309 

10.0384548 

10.0382012 

10.0379475 

42  Degrees. 


rt 

a 

c n 

Sines.  | 

Tangents. 

Secants. 

•  ■ 

Xo£.  *SV«. 

Log.  Tang. 

30 

67559.02 

91633.12 

135634.17 

9.8296833 

9.9620525 

3 1 

32 

33 

34 

35 

36 

37 

38 

39 

67580.46 

67601.90 

67623.33 

91686.65 

91740.20 

9X793*79 

135670.34 

135706.54 

135742.77 

9.8298212 

9.8299589 

9.8300966 

9.9623061 

9.9625597 

9.9628133 

67644.76 

67666.18 

67687.60 

91847.4c 

91901.04 

9x954*71 

135779.03 

ï358  15.32 

I3585  I.64 

9.8302342 

9*8303717 

9.8305091 

9.9630669 

9.9633204 

9.9635740 

67709.01 
67730.41 
6775 1. 81 

92008.41 

92062.14 

92115.90 

135888.00 

I3592448 

1 35  960*80 

9.8306464 

9.8307837 

9.8309209 

9.9638275 
9.96408  1 1 
9.9643346 

40 

41 

42 

67773.20 

<57794- ^ 

67815.97 

92169.68 

92223.50 

92277.34 

135997*25 

I3^°33*72 

136070.23 

9.8310580 
9.831 1950 
9.8313320 

9.9645881 

9.9648416 

9.9650951 

43 

44 

45 

67837‘34 

67858.71 

67880.07 

92331.22 

92385.12 

92439*05 

136106.77 

136143*34 

136179*95 

9.8314688 

9.8316056 

9.8317423 

9.9653486 
9.9656020 
9.965  8  555 

46 

47 

48 

67901.43 

67922.78 

67944*i3 

92493.01 

92547.00 

92601.01 

136216.58 

136253.24 

136289.94 

9.8318789 

9.8320155 

9.8321519 

9.966IO89 

9.9663623 

9.9666157 

49 

5° 

5i 

67965.47 

67986.81 

68008.13 

92655.06 

92709.14 

92763.24 

136326.67 

136363.43 

136400.22 

9.8322883 

9.8324246 

9.8325609 

9.966869,2 

9.967I224 

9.9673759 

52 

53 

54 

6802949 

68050.78 

68072.09 

92817.38 

92871.54 

92925.73 

136437.04 
136473.89 
1365 10.78 

9.8326970 
9.832833 1 
9.8329691 

9.9676293 

9.9678827 

9.968136O 

55 

5^ 

57 

68093.39 

68114.69 

68135.99 

92979.96 

93034.21 

93088.49 

136547.7c 

136584.64 

136621.62 

9.8331050 

9.8332408 

9.8333766 

;  9.9683893 
.  9.9686427 
9.968896O 

58 

■>9 

60 

68157.28 

68178.56 

68199.84 

93142.80 

93197.14 

93251.51 

136658.63 

136695.67 

136732.75 

9.8335  122 
9.8336478 
9.8337833 

9.9691493 

9.9694O26 

9.9696559 

47  Degrees. 


CD 

V 

® 

Sines. 

^Tangent. 

Secants. 

tS?«. 

Xcg-.  Ttf/zf. 

30 

73727-73 

109130.85 

148018.72 

9.8676309 

10.037947^ 

29 

28 

27 

73708.08 

73688.42 

73668.75 

109067.14 

109003.47 

108939.83 

147971.76 

147924.83 

147877-95 

9-8675151 

9.8673992 

9,8672833 

10.0376939 

10.0374403 

10.0371867 

26 

25 

24 

73646.08 

73629.39 

73609.71 

108876.24 

108812.69 

108749.18 

14783 1. 1 1 
147784.31 

1 47  737-55 

9.8671673 
9.86705 12 
9.8669351 

10.0369331 

10.0366796 

10.0364260 

23 

22 

21 

73590.02 

73570.32 

73550-01 

108685.71 

108622.28 

108558.89 

147690.84 

147644.17 

H7597-54 

9.8668189 

9.8667026 

9.8665863 

10.0361725 

10.0359189 

10.0356654 

20 

19 

18 

73530.90 
735x1. iS 
73491.46 

108495.54 

108432.23 

108368.96 

147550-95 

147504.40 

147457-90 

9.8664699 

9.8663534 

9.8662369 

10.03541 19 
10.0351584 
10.0349049 

17 

16 

15 

73471-73 

73451-99 

73432.25 

108305.73 

108242.54 

108179.39 

147411.44 

I47365-OI 

147318.64 

9.8661203 

9.8660036 

9.8658868 

10.0346514 

10.0343980 

10.0341445 

14 

13 

12 

73412.50 

73392.75 

73372.99 

1081 16.28 
108053.21 
107990.18 

147272.30 

147226.00 

I47I79-75 

9.8657700 
9.865653 1 
9.8655362 

10.0338911 

10.0336377 

10.0333843 

ii 

IC 

9 

73353.22 

73333-45 

73313.67 

107927.18 

107864.23 

107801.32 

147133.53 

147087.36 

147041.23 

9.8654192 
9.8653021 
9.865 1849 

10.0331308 

10.0328775 

10.0326241 

8 

7 

6 

73293.88 

73274.09 

73254.29 

107738.44 

107675.61 

107612.82 

146995.14 

146949.10 

146903.09 

9.8650677 
9.8649504 
9.864833 1 

10.0323707 
10.0321 173 
10.0318640 

5 

4 

3 

73234.49 

73214.67 

73I94.86 

107550.06 

107487.34 

107424.67 

146857.13 

146811.20 

146765.32 

9.8647156 

9.8645981 

9.8644806 

10.0316107 
10.0313573 
10.03 1 1040 

2 

1 

0 

73I75-03 
'  73155-21 
73135-37 

107362.03 

107299.43 

107236.87 

146719.48 

146673.68 

146627.92 

9.8643629 

9.8642452 

9.8641275 

10.0308507 

10.0305974 

10.0303441 

g 

»-* 

3 

»? 

n 

S* 

_ 

43  Degrees.  * 

Sines. 

Tangents. 

1  Secants. 

■ 

Xo£.  6V«. 

jX^.  Tang. 

k  O 

68199.84 

93251.51 

136732.75 

9.8337833 

9.9696559 

1 

2 

3 

4 

5 

6 

— 

7 

8 

9 

68221. il 
68242.37 
68263.63 

93305.91 

93360.34 

934i4*79 

136769.85 

136806.99 

136844.16 

9*8339188 

9.8340541 

9.8341894 

9.9699091 

9.9701624 

9*9704157 

68284.89 
68306. 13 
68327.38 

93469.28 

93523.80 

93578.34 

136881.36 

136918.59 

136955.86 

9.8343246 

9.8344597 

9.8345948 

9.9706689 
9.9709221 
9*97 1 1 7  *>4 

68348.61 

68369.84 

68391.07 

93632.92 

93687.53 

93742.16 

1 3  ^993*i  5 
137030.48 
137067.84 

9.8347297 

9.8348646 

9.8349994 

9.9714286 

9.97i68i8 

9.97I9350 

10 

11 

12 

68412.29 

68433.50 

68454.71 

93796.83 

93851.52 

93906.25 

137105.23 

137142.66 

137180.11 

9.8351341 

9.8352688 

9.8354033 

9.9721882 

9.9724413 

9.9726945 

*3 

U 

*5 

68475.91 
68497.1 1 
685 18.30 

95961.01 

94015.79 

94070.61 

< 

137217.60 

137255.12 

137292.68 

9.8355378 

9.8356722 

9.8358066 

9.9729477 

9.9732008 

9*9734539 

ï6 

17 

i3 

68539.48 

68560.66 

68581.34 

94125.45 

94180.33 

94235.23 

I37330.26 

137367.88 

137405.53 

9.8359408 

9.8360750 

9.8362091 

9.9737071 

9.9739602 

9.9742133 

19 

20 

21 

68603.00 

68624.16 

68645.32 

94290.1 7 

94345*13 

94400.13 

137443-21 

137480.92 

i375I8*67 

9.8363431 

9.8364771 

9.8366109 

9.9744664 

9.9747195 

9.9749726 

22 

23 

24 

25 

26 

27 

68666.47 

68687.61 

68708.75 

94455*16 

94510.21 

94565*30 

137556.45 

137594.26 

137632.10 

9.8367447 

9.8368784 

9*8370121 

9-9752257 

9-9754787 

9.9757318 

68729.88 
6875 1. 01 
68772.13 

94620.42 

94675.56 

94730.74 

137669.9*8 

137707.89 

137745-83 

9.8371456 

9.8372791 

9.8374125 

9.9759849 

9*9762379 

9.9764909 

2o 

29 

3° 

68793.25 

68814.35 

68835.46 

94785.95 

94841.19 

94896.46 

i377^3*8o 

137821.81 

137859.85 

9.8375458 

9.8376790 

9.8378122 

9.9767440 

9.9769970 

9.9772500 

£ 

3 

c 

46  Degrees. 

rt 

n> 

C/3 

• 

Sines. 

T  angents. 

Secants. 

Ztfg-.  Sin, 

6o 

73135-37 

107236.87 

146627.92 

9.8641275 

10.030344! 

59 

$8 

57 

73ii5-53 

7309^.68 

73075.83 

107174.35 

107111.87 

107049.43 

146582.20 

146536.52 

146490.88 

9-8640096 

9.8638917 

9.8637737 

10.0300909 

10.0298376 

10.0295843 

5^ 

55 

54 

73055-97 

73O36.IC 

73016.23 

106987.02 

106924.66 

106862.33 

146445.29 

146399.73 

146354.22 

9.8636557 

9.8635376 

9.8634194 

10.0293311 

10.0290779 

10.0288246 

53 

52 

5i 

72996.3-5 

72976.46 

72956.57 

io68oo.oz. 

106737.79 

106675.58 

146308.75 

146263.31 

146217.92 

9.863301 1 
9.8631828 
9.8630644 

10.0285714 

10.0283182 

10.0280650 

50 

49 

48 

72936.68 

72916.77 

72896.86 

106613.41 

106551.28 

106489.18 

146172.57 

146127.26 

146081.98 

9.8629460 

9.8628274 

9.8627088 

10.0278118 
10.0275587 
10.0273055  : 

47 

4.6 

45 

72876.95 

72857.02 

72837.10 

106427.13 
106365.1 1 

106303.13 

146036.75 

145991.56 

145946.41 

9.8625902 

9.8624714 

9.8623526 

10,0270523 

10.0267992 

10.0265461’ 

44 

43 

42 

72817.16 

72797.22 

72777.28 

106241.19 

106179.29 

106117.42 

145901,30 

145856.23 

145811.20 

9«8622338 

9.8621148 

9.8619958 

10.0262929 

10.0260398 

10.0257867 

41 

4° 

3y 

72757.32 

72737*36 

72717.40 

106055.60 

105993.81 

105932*06 

145766.21 

145721.27 

145676.36 

9.8618767 

9.8617576 

9.8616383 

10.0255336 

10.0252805 

10.0250274 

38 

37 

36 

72697.43 

72677.45 

72657.47 

105870.34 

105808.67 

105747.03 

145631.49 

145586.66 

145541.87 

9.8615 190 
9.8613997 
9.8612803 

10.0247743 

10.0245213 

10.0242682 

35 

34 

33 

72637.48 

72617.48 

72597.48 

105685.44 

105623.88 

105562.35 

145497*12 

145452.41 

145407.74 

9.861 1608 
9.8610412 
9.8609215 

10.024015 1 
10.0237621 
10.0235091 

32 

3i 

30 

72577-47 

72557.46 

7253744 

105500.87 

l05439*42 

io5378.oi 

145363.1.1 

1 453 1 8-5 2 
i45273*97 

9.8608018 

9.8606821 

9.8605622 

ic.023  25  60 
10.0236030 
10.0227500 

B 

C 

43  Degrees. 

s  / 

t/> 

• 

Sines. 

Tangents. 

Secants. 

Log*  Si  fi* 

Log.  Tang. 

30 

6883  «5.41 

94896.46 

137859.85 

9.8378122 

9.9772500 

31 

32 

33 

68856.55 

68877.65 

68898.73 

94951.76 

95007.09 

95062.45 

137897.92 

137936.02 

137974.16 

9.8379453 

9.8380783 

9.8382112 

9*9775°3° 

9*97775^0 

9.9780090 

34 

35 

36 

68919.81 

68940.89 

68961.95 

95117.84 

95173.26 

95228.71 

138012.33 

138050.53, 

138088.77 

9.8383441 

9.8384769 

9.8386096 

9.9782620 

9*9785149 

9.9787679 

37 

3$ 

39 

68983.02 

69004.07 

69025.12 

95284.20 

95339*7i 

95395.26 

138127.04 

138165.34 

138203.67 

9.8387422 

9.8388747 

9.8390072 

9.9790209 

9.9792738 

9.9795268 

40 

41 

42 

69046.17 

69067.21 

69088.24 

95450.83 

95506.44 

95562.08 

138242.04 

138280.44 

138318.87 

9.8391396 

9.8392719 

9.8394041 

9*9797  797 
9.9800326 
9.9802856 

43 

44 

45 

69109.27 

69130.29 

69151.31 

95617.74 

95673.44 

95729.17 

138357-34 

1 38395,84 
i38434-37 

9.8395363 

9-8396684 

9.8398004 

9.9805385 
9.9807914 
9.98 10443 

46 

47 

48 

69172.32 

69193.32 

69214.32 

95784.94 

95840.73 

95896.5. 

138472.94 

138511.54 

138550.17 

s 

9.8399323 

9.8400642 

9.8401959 

9.9812972 

9.9815501 

9.9818030 

149 
'  5° 

5i 

69235.31 

69256.30 

69277.28 

95952.41 

96008.29 

96064.21 

I38588.83 

138627.53 

138666.26 

9.8403276 

9.8404593 

9.8405908 

9.9820559 

9.9823087 

9.9825616 

52 

53 

54 

69298.25 

69319.22 

69340.18 

'  96120.16 
96176.14 
96232V15 

138705.03 

138743.83 

I38782.66 

9.8407223 

9.8408537 

9.8409850 

9.9828145 

9.9830673 

9.9833202 

155 

5* 

57 

69361.14 

69382.09 

69403.04 

96288.19 

96344.27 

96400.37 

138821.53 

138860.42 

I38899*3^ 

9.841 1162 

9.8412474 

9.8413785 

9.9836730 

9.9838259 

9.9840787 

58 

59 

do 

69423.98 

69444.91 

69465.84 

96456.51 

96512.68 

96568.88 

1 3^93^-3  2 

138977.32 

139016.36 

9.S415095 

9.8416404 

9.8417713 

9.9843315 

9*9845844 

9.9848372 

^  .  •  .  .  .  .  ..  .  -  . - 

2 

p-* 

3 

C 

46  Degrees. 

a 

c n 

• 

Sines. 

Tangents. 

Secants. 

X<?g.  6V». 

|Xo£* 

3C 

72537.44 

105378.01 

145273.97 

9.8605622 

10.0227500 

29 

28 

27 

72517.41 

72497.38 

72477.34 

1053 16.64 

io5255*3  i 
105 194.01 

145229.46 
145 184.98 
145140.55 

9.8604423 

9.8603223 

9.8602022 

IO.O224970 

co.0222440 

10.0219910 

26 

25 

24 

72457.29 

72437-24 

72417.18 

105 13275 
105071.53 
105010.34 

145096.16 
14505 1*81 
145007.49 

9.8600821 

9.8599619 

9.8598416 

16.0217380 

10.0214851 

10.0212321 

23 

22 

21 

72397.12 

72377.05 

72356.98 

104949.20 

104888.09 

104827.02 

144963.22 

144918.98 

144874.78 

9. 8597213 
9.8596009 
9.8594804 

10.0209791 

10.0207262 

10.0204732 

20 

19 

18 

72336.90 

72316.81 

72296.71 

104765.98 

104704.98 
104644.02 

144830.63 

144786.51 

144742.43 

9.8593599 
9.8592393 
9.8591 186 

10.0202203 

10.0199674 

IO.O197144 

17 

16 

15 

72276.61 

72256.51 

72236.40 

104583.10 

104522.21 

104461.36 

144698.39 

144654.39 
144610.43 

9.8589978 

9.8588770 

9.8587561 

10.0194615 

10.0192086 

10.0189557 

H 

*3 

12 

72216.28 

72296.15 

72176.02 

104400.55 

io4339.77 

104279.04 

144566.5 1 
144522.62 
144478.78 

9.8586351 

9-858514! 

9.8583929 

10.0187028 

10.0184499 

10.0181970 

1 1 

10 

9 

72155.89 

72135.74 

72115.59 

104218.33 

104157.67 

104097.04 

• 

144434.97 

144391.20 

144347.48 

9.8582718 

9.8581505 

9.8580292 

10.0179441 

10.0176913 

10.0174384 

8 

7 

6 

72095.44 

72075.28 

72055.11 

104036.45 
103975.89 
io39  15.37 

144303.79 

144260.13 

144216.52 

9.8579078 

9*857786.3 

9.8576648 

10.0171855 

10.0169327 

10.0166798 

5 

4 

3 

72034.94 

72014.76 

71994.57 

IO3854.89 

I04394.45 

IO3734.O4 

144172.95 

144129.41 

144085.91 

9.8575432 

9-8574215 

9.8572993 

10.0164270 

10.0161741 

IO.OI59213 

2 

1 

0 

71974.38 

71954.18 

71933-98 

IO3673.67 

IO36I3.33 

IO3553.O3 

144042.46 

143999*04 

'43955-65 

9.8571779 

9.8570561 

9.8569341 

IO.O156685 

10.01541$^ 

10.0151628 

\  ..  ... 

Z 

Ig 

* 

c 

rt 

44  Degrees. 

1 

re 

■  QO 

• 

Sines. 

Tangents. 

Secants. 

f* 

Log.  Tang • 

0 

69465.84 

96568.88 

139016.36 

9.8417713 

9.9848372 

I 

69486.76 

96625.1 1 

139055.43 

9.8419021 

9.9850900  , 

2 

69507.67 

96681.37 

139094.53 

9.8420328 

9.9853428 

3 

69528.58 

96737.67 

i39i33.66 

9.8421634 

9.9855956 

4 

69549.49 

96794.00 

139172.83 

9.8422939 

9.9858484 

5 

69570.39 

96850.35 

1392x2.03 

9.8424244 

9.9861012 

6 

69591.28 

96906.74 

139251.27 

9.8425548 

9.9863540, 

7 

69612.17 

9^963.16 

139290.54 

9.842685 1 

9.-9866068 

■  8 

69633.05 

97019.62 

139329.85 

9.8428154 

9*9868596 

9 

69653.92 

97076.10 

139369.18 

9.8429456 

9.9871123 

xc 

69674.79 

97132.62 

139408.56 

9.8430757 

9.9873651 

1 1 

69695.65 

97189.17 

I39447-96 

9.8432057 

9.9876179 

12 

69716.51 

. 

97245.75 

139487.40 

9.8433356 

9.987870  6 

13 

69737.36 

97302*36 

139526.88 

9.8434655 

9*9881234 

H 

69758.21 

9735  9‘01 

139566.39 

9.8435953 

9.9883761 

15 

69779.05 

97415.69 

1396o5-93 

• 

9.8437250 

9.9886289 

ï6 

69  799*88 

97472.40 

I39645.4I 

9.8438547 

9*98888 1 6 

17 

69820.71 

97529.14 

139685.12 

9.8439842 

9.9891344 

■18 

69841.53 

97585.91 

I39724.77 

9.8441137 

9.9893871 

i9 

69862.34 

97642.72 

i39764-45 

9.8442432 

9.9896399 

20 

69883*15 

97699.56 

I39804.I6 

9.8443725 

9.9898926 

21 

69903.96 

97756.43 

I39843.9I 

9*8445018 

9*9901453 

22 

69924.76 

97813.33 

139883.69 

9.8446310 

9.9903*81 

23 

69945.55 

97870.27 

139923.51 

9.8447601 

9,9906508 

24 

69966.33 

97927.24 

139963.36 

9.8448891 

9.9909035 

25 

70987.1 1 

97984.24  140003.25 

9.8450181 

9.9911562 

26 

70007.89 

98041.27  140043.17 

9.845 1470 

9.9914089 

27 

70028.66 

98098.33 

140083.13 

9.845275S 

9.9916616 

28 

70049.42 

98:5543 

140 I23.I2 

9.8454045 

9.9919143 

29 

70070.18 

98212.56 

140163.15 

9.8455332 

9.9921670 

2° 

y 

70090.93 

98269.73 

I4O2O3.2I 

9.8456618 

9.9924197 

P 

■g 

<h-* 

•S3 

r- 

AÆ**,  ' 

45  Degrees. 

0 

r? 

9 

-'Sines. 

Tangents. 

Seçants. 

Zog,  Sin 

!  fi 

OC 

71933.98 

lo3553-°3 

i43955-65 

9.S569341 

10.0151628 

59 

5§ 

5.7 

7 1913-77 
7  ?  893.5  5 

71873.33 

10349^.77 

103432.54 

IQ3372.35 

143912.31 
143869.0  c 
143825.74 

9.8568121 

9.856690c 

9.^565678 

1 0.0 1491  oc 
{0.0  146572 
10.0144044 

S*-*- 

55 

54 

71853.10 

71832.87 

71812.63 

IO33I2.2O 

I03252.08 

IO3I9I.99 

143782.51 

143739.32 

143696.16 

9.8564455 

9.8563232 

9.85^2008 

10.0141516 

10,0138988 

10.0136460' 

S3 

52 
5 1 

71792.38 
71772.13 
717  5 1-87 

IO3I3I.95 
IO3O7I.94 
IO3OI  I.96 

143653-95 

143609.97 

143566.93 

9.8560784 

9-8559558 

9-8558332 

10.0133932 

10.0131404 

10.0128877 

10 

49 

48 

71731-61 

7I7Iffa34 

71691.06 

•  •  H*'  *  '  '  ''  J 

102952.03 

P2892.I2 

IO2836.26 

i43$23.93 

143480.97 

143438.05 

9.8557Ï06 

9.8555878 

9.8554650 

10.0126349 

10.0123821 

10.0121294 

47 

46 

45 

71670*78 

71650.49 

71630.19 

-  y>  •  '  ‘-5*  .  ,'.5> 

IO2772.43 

102712.63 

IO2652.87 

143395. ï6 

143352.31 

143309.50 

9.8553421 

9.855^192 

9.8556961 

A  ‘  *»*  J'- 

10.0118766 
10,0116239 
10,011 37 jj 

44 

43 

42 

71609.89 

71589.59 

71569-27 

IO2593.I5 

IO2533.46 

I02473.8l 

143266.72 

143223.99 

143181.29 

9.8549730 

9.8548499 

9.8547266 

10,0111184 

10,0.108656 

16.0106129 

4i 

4° 

39 

71548.95 

71528.63 

7*508.30 

I024I4.Ï9 

IO2354.6I 

Ï02295.06 

143138.63 

143096.0c 

143053.42 

9.8546033 

9.8544799 

9.8543564 

10.0103601 

10.1011074 

10,00.98547 

38 

37 

36 

71487.96 

71467.62 

71447.27 

X02235.55 

Ï02I76.08 

1021 16.64 

143010.87 
142968.36 

142925.88 

9.8542329 

9,8541099 

9^8539856 

«V'  '  -W  .  , 

IO.OO96019 

IO.OO93492 

10,0090965 

35 

34 

33 

l.V'T  .  ■).,  . 

71426.91 

7HO6.55 

7X386.l8 

10*2057.23 
101997.8  6 
101938.53 

142883.44 

142841.04 

142798.68 

9.8538619 

9.8537381 

9.8536142 

IQ.O088438 

IO.O085911 

IO.OO03384 

32 

3i 

30 

71365.81 

71345-43. 

71325.04 

[01879.23 
101 819,97 

101760.74 

142756.36 

142714.07 

142671.82 

9.8534902 
9.8533662 
9.8532421  . 

IO.OO80857I 
10.00783 3q| 

[  0.007  5  803 1 

Z  2 


T” 


v  vf  'S 


i  - .  ••;  •  >ji*ï*n 


•s* 

3 

C 

ej* 

-  „  :> 

44  Degrees. 

C/i 

• 

Sines. 

Tangents. 

Secants. 

Log,  Sin, 

Log,  Tang, 

3° 

70090.93 

98269.73 

rj 1 

140203.21 

9.8456618 

9.9924197 

3* 

32 

33 

70111.67 

70132.41 

70153.14 

98326.92 

98384.15 

98441.41 

140243.30 

140283.43. 

140323.60 

9.8457903 

9.8459188 

9.8460471 

9-9926724 

9.9929251 

9-9981778 

34 

35 

36 

70173.Ü7 

70194.59 

70215.30 

98498.71 

98556.03 

98613.39 

140363.80 

140400.03 

140444.30 

9.8461754 

9.8463036 

9.8464318 

9.993430$ 

9-9936832 

9-9939359 

«**»*> 

3 7 

38 

39 

70236.01 

70256.72 

70277-4Î 

98670.79 

98728.21 

98785.67 

140484.60 

140524.94 

140565.32 

9.8465599 

9.8466879 

9.8468158 

9.9941886 

9.9944413 

9.9946940 

40 

41 

42 

70298.1 1 
70318.79 
70339.47 

• 

98843.16 

98900.69 

98958.25 

140605.73 

140646-17 

140686.65 

9.8469436 

9-8470714 

9.8471991 

9.9949466 

9.9951993 

9.99^4520 

43 

44 

45 

70360.14 

70380.81 

70401.47 

99015.84 

99073.46 

99131.12 

140727.17 

140767.72 

140808.31 

9-8473267 

9.8474543 

9.8475817 

9.9957047 

9-99595  73 
9.9962100 

> 

46 

47 

48 

70422.13 

70442.78 

70463.42 

99188.81 

99246.54 

99304.29 

140848.93 

140889.58 

140930.28 

9.8477091 

9.8478365 

9.8479637 

9.9964627 

9.9967154 

9.9969680 

49 

5C 

5i 

70484.06 

70504.69 

70525.32 

99362.08 

99419.91 

99477-77 

140975.00 
14101 1.77 
141052.56 

9.8480909 

9.8482180 

9.8483450 

9.99  72207 
9-9974734 
9.9977260 

52 

53 

54 

70545.94 

70566.55 

70587.16 

99535.66 

99593.58 

99651.54 

141093.40 

141134.27 

HH7^-i7 

9.8484720 

9.8485989 

9.8487257 

9.9979787 

“  9.99823I4 
9.998484O 

5C 

5^ 

57 

70607.76 

70628.35 

70648.94 

99709.53 

99767.56 

99825.62 

141216.11 

141257.09 

141294.10 

9.8488524 
9.8489791 
9. 8491057 

9.9987367 
9.9989893  : 
9.999242O 

58 

59 
6c 

70669.53 
70690.1 1 
70710.68 

99883.71 

99941.84 

90000.00 

141339.15 

141380.24 

141421.36 

9.8492322 

9.8493586 

9.8494850 

9-9994947 

9-9997473 

1 0.0000000 

£ 

3 
.  C 

45  Degrees. 

a> 

(/> 

• 

Sines. 

Tangents. 

Secants. 

Log*  Sin.  | 

Log .  Tang • 

30 

71325.04 

101760.74 

142671.82 

9.8532421] 

10.0075803 

29 

28 

27 

71304.65 

71284.26 

71263.85 

101701.55 

101642.39 

101583.26 

1  1 

142629.61 

142587.43 

142545.29 

9.8531179 

9.8529936 

9,8528693 

10.0073276 

10.0070749 

10.0068222 

•  # 

26 

25 

24 

7124344 

71223.03 

71202.00 

101524.17 

101465.12 

101406.10 

142503.19 

142461.12 

142419.09 

9.8527449 

9.8526204 

9.8524959 

10.0065695 

10.0063168 

10.0060641 

23 

22 

21 

71 182.18 
71161.74 
71 141.30 

101347.12 

101288.17 

101229.25 

142377.10 

H2335.14 

142293.23 

9.8523713 

9.8522466 

9.8521218 

10.0058114 

10.PO55587 

10.0053060 

20 

19 

18 

71 120.86 
71 100.41 
71076.95 

101170.37 
101 1 1 1.53 
101052.72 

142251.34 

142209.50 

142167.69 

9.8519970 

9.8518721 

9.8517471 

10.0050534 

10.0048007 

10.0045480 

17 

16 

71059.48 

71039.01 

71018.54 

100993.94 

100935.20 

100876.49 

142125.92 

142084.18 

142042.48 

9.8516220 

9.8514969 

9.8513717 

10.0042953 

10.0040427 

10.0037900 

h 

13 

12 

70998.0  6 

70977-57 

70957.07 

100817.82 

100759.18 

100700.58 

142000,82 

I4I959-I9 

141917.61 

9.8512465 

9.8511218 

9.8509957 

10.0035373 

10.0032846 

10.0030320 

1 1 

10 

9 

70936.57 

70916.07 

70895.56 

100642.01 

100583.47 

100524.97 

141876.05 

141834.54 

141793.05 

9,8508702 
9  8507446 
9.8506190 

10.0027793 

10.0025266 

10.002274a 

8 

7 

6 

70875.04 

70854.51 

70833.98 

100466.5 1 
100408.07 
100349-68 

141751.61 

141710.20 

141668.83 

9.8504933 

9.8503675 

9.8502417 

10.0020213 

10.0017686 

10.0015160 

5 

4 

3 

70813.45 

70792.91 

70772.36 

>  t 

100291.31, 

100232.98I 

100174.69! 

141627.49 

141586.19 

141544.93 

9.8501157 

9.8499897 

9.8498637 

10.0012633 

10.0010107 

10.0007580 

2 

1 

0 

70751.80 

70731.24 

70710.68 

100116.42j141503.70 

10c058.19j141462.51 

1 00000.00]  141421.36 

9-8497375 

9.84961 13 
9.8494850 

10.0005053 

10.0002527 

10.0000000 

Jà 
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A  Table  of  Logarithms . 


N. 

Logarithm 

IsT. 

Logarithm 

JV. 

Logarith. 

i 

3*0000000 

34 

x.5.3 14789 

67 

1.8260748 

2 

D.qOIOqOO 

35 

1.5440680 

6  •: 

1.8325089 

3 

0.4771213 

36 

1.5563025 

69 

1.8388491 

4 

0.6020600 

37 

1.5682017 

7C 

1.8450980 

5 

O.698970O 

3S 

1.5797836 

71 

1.8512583 

6 

9.7781512 

39 

1.5910646 

72 

1.8573325 

7 

O.8450980 

40 

1.6020600 

73 

1.8633229 

8 

0.9040  goo 

4i 

1.6127839 

74 

1.8692317 

9 

0.954242^ 

42 

1.6232493 

75 

1.8750613 

10 

1. 0000000 

43 

1.6334685 

■76 

1.8808136 

1 1 

1.0413927 

44 

1.6434527 

77 

1.8864907 

12 

1.0791812 

45 

1.6532125 

7^ 

1.8920946 

13 

1. 1 1 3943  3 

46 

1.6627578 

79 

1.8976271 

14 

1.1461280 

47 

1.6720979 

8c 

1.9030900 

1.1760913 

48 

1.6812412 

81 

1.9084850 

16 

1.204 1 200 

49 

1.6901961 

82 

1.9138138 

i7 

1.2304489 

5° 

1.6989700 

'  83 

1.9190781 

18 

1*2552725 

5i 

1.7075702 

84 

£.9242793 

19 

1.278753  6 

52 

1.7160033 

85 

ï. 9294189 

20 

I. 3OIO3OO 

53 

1.7242759 

•  86 

1.9344984 

21 

1.4222194 

54 

1.7323938 

87 

U9395192 

22 

I.4424227 

55 

1.7403627 

88 

1.9444827 

23 

T. 3617278 

■>6 

1.7481880 

89 

1.9493900 

24 

I.3802112 

57 

1.7558749 

90 

.9542425 

[  25 

1.3979400 

58 

1.7634280 

9i 

I-95904I4 

2  6 

1.4149733 

59 

1.770852c 

92 

1.9637878 

27 

I.4414648 

x  60 

t.7781512 

L 

93 

1.9684829 

28 

I.4471580 

61 

1.7853298 

94 

1.9731279 

29 

1,4623980 

62 

1.7923917 

95 

1.9777236 

3C 

I.477 1213 

63 

1.7993405 

96 

1.9822712 

31 

1.4914617 

64 

1.806180c 

97 

1.9867717 

32 

I.50515OO 

^5 

[.8129134 

98 

1.9912261 

33 

I.5185139 

66 

1.8195439 

99 

1.9956352 

34 

I.5314789 

67 

1.8260748 

IOC 

2.0000000 

A  a 

ioo 

/ 


loo 

; 

N. 

Logarith . 

JNT. 

Logarith . 

•  1  i 

Logarith. 

IOI 

2.0043214 

134 

2.1271048 

167 

2.2227165 

'  102 

2.0086002 

135 

2.1303338 

168 

2.2253093 

IO3 

2.0120372 

136 

2.1335389 

169 

2.2278867 

104 

2.0178333 

« 

137 

2.1367206 

170 

2.2304489 

IO5 

2.021 1893 

138 

2.1398791 

171 

2.2329961 

XO6 

2.0253059 

139 

2.1430148 

172 

2.2355284 

ÏÔ7 

2,0293838 

140 

2.1461280 

173 

2.2380461 

10§ 

2.0334238 

141 

2.1492191 

174 

2.2405492 

IO9 

2.0374265 

142 

2.1522883 

175 

2.2430380 

I IO 

2.0413927 

143 

2.i55336° 

176 

2.2455127 

III 

2.0453230 

144 

2.1583625 

177 

2.2479733 

I  12 

2.0492180 

H5 

2.1613680 

178 

2.2504206 

113 

2.0530784 

146 

2.1643529 

179 

2.2528530 

114 

2.0569049 

147 

2.1673173 

• 

180 

2.2552725 

*M 

2.0606978 

148 

2.1702617 

181 

2.2576786 

1 1 6 

2.0644580 

149 

2.1731863 

182 

2.260O714 

117 

2.0681859 

t 

150 

2*1760913 

183 

2,262451 1 

1 18 

2.0718820 

Mi 

2.1789769 

184 

2.2648178 

119 

2.0755470 

152 

2.1818436 

185 

2.2671717 

120 

2.0791812 

M3 

2.1846914 

186 

2.2695129 

121 

2.0827854 

-M4 

2.1875207 

1 87 12.27 18416 

1 22 

2.0863598 

M5 

2.19033 17 

188 

2.2741578 

1 23 

2.089905 1 

156 

2.1931246 

189 

2.2764618 

124 

2.0934217 

M7 

2.1958996 

190 

2-2787536 

12$ 

2.0969100 

158 

2.1986571 

191 

2.2810334 

126 

2.1003705 

M9 

2.20 1 3  97 1 

1 

192  2.2833012 

I27 

2.-1038037 

160 

.2*2041200 

193 

[2^855573 

128 

2. 107  2 1 00 

161 

2.2068259 

194  2*2878017 

129 

2.1105897 

162 

2.2095150 

195 

,2.2900346 

130 

2.1139433 

163 

2.212187  6 

19612.^922561 

131 

2.1172713 

164 

2.2148438 

197 

2.2944662 

132 

2.1205739 

165 

2*2174839 

198 

2.2966652 

133 

2.123S516 

166 

2.2201081 

199 

2.2988531 

134 

2.127104.8 

167 

2.2227165 

20  0 

2.301030a 

.•<  -  .  r..  ; 

2Ô6 

""  ■  '  — — .  "■  '  .  .  * . .  — 

'3  00 


N, 

Logarithm 

N. 

Logarithm 

1ST. 

Logarithm 

201 

2.3031961 

234 

2.3692159 

267 

2.4265 113 

202 

2.3053514 

235 

2.3710679 

268 

24281348 

203 

2.307496c 

236 

2.3729120 

265 

2,4297523 

204 

2.3096302 

237 

2.3747483 

27c 

2.4313638 

20$ 

2.3117539 

238 

2.3765770 

271 

2.4329693 

206 

2.3138672 

239 

2.3783979 

272 

2.4345689 

207 

2.3159703 

240 

2.38021 12 

273 

243.61626 

2oS 

2.3 180633 

241 

2.3820170 

274 

2437750^ 

209 

2.3201463 

242 

2.3838154 

275 

2.4393327 

210 

2.3222193 

243 

2.3856063 

276 

24409091 

21 1 

2.3242825 

244 

2.3873898 

277 

24424798 

212 

2.3263359 

245 

2.3891661 

278 

24440448 

213 

2.3283796 

246 

2p39°935i 

279 

244.5  6042 

214 

2,3304138 

247 

2.3926970J 

280 

2447 1580 

215 

2.3324385 

248 

2.3944517 

281 

2.4487063 

216 

2-3344537 

249 

2.3961993 

282 

2.4502491 

217 

2.3364597 

250 

2.397^9400 

283 

24517864 

2l8 

2,3384565 

251 

2.399*6737 

284 

2.4533183 

219 

2.3404441 

252 

2.4014005 

285 

2.4548449 

220 

2.3424227 

253 

2.4031205 

286 

2.4563660 

221 

2.3443923 

254 

2.4048337 

287 

24578819 

222 

2.3463530 

255 

2.4065402 

288 

2.4593925 

223 

2.3483O49 

256 

2.4082400 

289 

24608978 

224 

2.3502480 

1 

257 

2.4099331 

290 

24623980 

225 

2.352l825 

258 

2,4116197 

291 

2.4638930 

226 

2.3541084 

259 

2.4132998 

292 

2.4653828 

227 

2.356O259 

1 

260 

2.4149733 

293 

24668676 

228 

2-3579348 

261 

2.4166465 

294 

2.4683473 

229 

2.3598355 

262 

2.4183013 

295 

2.469822P 

23O 

2.3617278 

263 

2.4199557 

296 

2.47 129 17 

23I 

2.363612O 

264 

2.4216039 

V, 

297 

2.4727564 

232 

2.3654880 

265 

2.4232459 

298 

2.4742163 

233 

2.3673559 

2  66 

2.4248816 

299 

247567 12 

234 

2.3692159 

267 

2.4265113 

300 

2.477  I2H 

A  a  2 

300 

60 

B 

N, 

Logarithm 

JV. 

Logarithm 

! 

N. 

Logarith 

301 

2.4785665 

334 

2.5237465 

367 

2.5646661 

302 

2.4800069 

335 

2.5250448 

368 

2.5658478 

3°3 

2.4814426 

33« 

2.5263393 

369 

2.5670264 

3°4 

2.4828736 

337 

2.5276299 

37c 

2.5682017 

305 

2.4842998 

33S 

2.5289167 

371 

2.5693739 

306 

2.4857214 

339 

2.5301997 

372 

2.5705429 

307 

2.4871384 

34c 

2.5314789 

373 

2.5717088 

308 

2.4885507 

34i 

2-5327544 

374 

2.572871 6 

3°9 

2.4899^85 

342 

2.5340261 

375 

2.5740313 

3 10 

2.4913617 

343 

2.5352941 

376 

2.5751878 

311 

2.4927604 

344 

2.5365584 

377 

2.5763413 

312 

2.4941546 

345 

a.5378191 

378 

2.5774918 

3 1 3 

2.4955443 

346 

2.5390761 

379 

2.5786392 

514 

2.4969296 

347 

2.5403295 

380 

2.5797836 

3*5 

2.4983106 

348 

2.54M792 

381 

2.5809250 

316 

2.4996871 

349 

2.5428254 

382 

2.5820634 

317 

2.5010593 

350 

2.5440680 

383 

2.583 1988 

318 

2.5024271 

351 

2.5453071 

384 

2.5843312 

3 19 

2.5037907 

352 

2.5465427 

385 

2.5854607 

320 

2.5051500 

353 

2.5477747 

386 

2.5865873 

321 

2.5065056 

354 

2.5490033 

387 

2.5877110 

322 

2.50785^9 

355 

2.5502284 

388 

2.5888317 

323 

2.5092025 

356 

2.5514500 

389 

2.5899496 

324 

2.5 105450 

357 

2.5526682 

390 

2.5910646 

325 

2.5 118834 

35» 

2.553883° 

391 

2.5921768 

326 

2.5132176 

359 

2.5550944 

392 

2.5932861 

327 

2.5 145477 

360 

2.5563025 

393 

3-5943925 

328 

2.5158738 

361 

2.5575072 

394 

2.5954962 

329 

2.5171959 

362 

2.5587086 

395 

'2.5965971 

33c 

2.5185139 

363 

2.5599066 

396 

2-5976952 

331 

2.5 198280 

364 

2.5611014 

397 

2.5987905 

332 

2.5211381 

36^ 

2.5622929 

39(c 

2.599883 1 

333 

2.5224442 

366 

2.563481 1 

399 

2.6009729 

334 

2.5237465 

367 

2.5646661 

40c 

2.6020600 

Î  400 

I 


400 


N. 

Logarith . 

N. 

Logarith . 

[N- 

Logarith . 

401 

402 

403 

404 
40$ 

2.6031444 

2.6042261 

2.6053050 

2.6063814 

2.6074550 

434 

435 

436 

437 

438 

2.6374897 

2.6384893 

2.6394865 

2.6404814 

2.6414741 

467 

468 

469 

470 

471 

2.6693169 

2.6702459 

2.6711728 

2.6720979 

2.6730209 

406 

407 
403 

409 

410 

2.6085260 

2.6095944 

2.6106602 

2.6117233 

2.6127839 

439 

440 

441 

442 

443 

2.6424645 

2.6434527 

2.6444386 

2.6454223 

2.6464037 

472 

473 

474 

475 

476 

2.6739420 

2.6748611 

2.6757783 

2.6766936 

2.6776069 

411 

412 

413 

414 

4M 

2.6138418 

2.6148972 

2.6159500 

2.6170003 

2.6180481 

444 

445 

446 

447 

448 

2.6473830 
£.6483600 
2.6493349 
2.6503075 
2.65 12780 

477 

478 

479 

480 

481 

2.6785184 
2.6794279 
2.6803355 
2.6812412 
2.682145 1 

416 

417 

418 

419 

420 

2.6190933 

2.6201361 

2.6211763 

2.6222140 

2.6232493 

449 

450 

451 

452 

453 

2.6522463 
2.6532125 
2.6541765 
2.655 1384 
2.6560982 

482 

483 

484 

485 

486 

2.6830470 

2.6839471 

2.6848454 

2.6857417 

2.6866363 

4?i 

422 

423 

424 

425 

2.6242821 

2.6253124 

2.6263404 

2.6273659 

2.6283889 

4-54 

455 

456 

457 

458 

2.6570558 
2.65801 14 
2.6589648 
2.6599162 
2.6608655 

487 

488 

489 

490 

491 

2.6875290 
2.6884198 
2.6893089 . 
2.6901961 
2.6910815 

426 

427 
423 

429 

430 

2.6294096 

2*6304279 

2.6314438 

2.6324573 

2.6334685 

459 

460 

461 

462 

463 

2.6618127 

2.6627578 

2.6637009 

2.6646420 

2.6655810 

492 

493 

494 

495 

496 

2.691965 1 
2.6928469 ; 
2.6937269 
2.6946052 
2.6954817  , 

431 

432 

433 

434 

2.6344773 

2.6354837 

2.6364879 

2.6374897 

464 

465 

466 

467 

2.6665180 
2.6674529 
2.6683859 
2.6693 169 

497 

498 

499 

500 

2.6963564 
2.6972293  : 
2.6981005 
2.6989700 . 

<oo 

! 


O 

O 

!  in 

N. 

Logarith. 

AT. 

Logarith . 

N. 

Logarith . 

501 

2.6998377 

534 

2.7275413 

567 

2-7535831 

502 

2.7007037 

135 

2.7283538 

568; 

2.7543483 

5°3 

2.7015680 

536 

2.7291648 

5^9. 

*•7551123 

$04 

2.7024305 

537 

2.7299743 

« 

5-7° 

2-7558749 

1°5 

2.7032914 

538 

2.7307823 

17i 

2.7566361 

506 

2.7041505 

i 

539,2-7315888 

572 

2.7573960 

5°7 

2.7050080 

540,2.732393^ 

573 

2.7581546 

508 

2.7058637 

$412.7331973 

574 

2.75891 1.9 

509 

2.7067178 

5422-7339993 

571 

2.7596678 

510 

2.7075702 

5432.7347998 

576 

2.7604225 

511 

2.7084209 

144 

2-7355989 

577 

2.7611758 

512 

2.7092700 

545 

2.7363965 

578 

2.7619278 

513 

2.7101174 

546 

2.7371926 

579 

2.7626786 

414 

2.7*^09631 

547 

2.7379873 

580 

2.7634280 

■w 

2.7118072 

* 

548 

2.738780  6 

48  I* 

2.7641761 

516 

2.7126497 

549|2.73957.23 

• 

'|K  , 

582 

2.7649230 

517 

2.7134905 

55° 

2.740362*7 

583 

2.7656686 

518 

2.7143298 

I51 

2.7411$!  6 

584 

2.7664128 

519 

2.7151674 

552 

2.7419391 

585 

2.7671559 

$20 

2.7160033 

553 

2.7427251 

- 

586 

2.7678976 

$2ï 

2.7168377 

554 

2.7435098 

587 

2.76863,81 

$22: 

2.7176705 

555 

2.7442930 

588 

2.7693773 

523] 

2.7185017 

556 

2.7450748 

589: 

2.7701153 

$24 

2.7193313 

557 

2,7458552 

59° 

2.7708520 

52$ 

2.7201593 

558 

2.7466342 

$91 

2.7715875 

$26 

2.7209857 

559!2-7474n8 

592 

2.7723217 

527 

2.7218106 

560. 

2.7481880 

593 

2-773°547 

528 

2.7226339 

$61! 

2.7489629 

594 

2.7737864 

$29 

^•7234557 

562 

2.7497363 

595 

2.774517O 

53° 

2.7242759 

563 

2.7505084 

596 

2.7752463 

531 

2.72*5094^ 

564 

2.7512791 

597 

2-7759743 

532 

2.7259116 

565 

2.7520484 

598 

2.7767012 

533 

2.7267272 

5  66 

2.7528164, 

599; 

2.7774268 

534 

2.7275413 

567 

2-7535831, 

1 

.60c 

277815I2 

fiocj 


6  oo 


Ni 

Logarith . 

601 

602 

603 

604 

605 

2.7788745 

2*7795965 

2*7803173 

2.7810369 

2.7817554 

606 

607 
6q8 

609 

6 10 

2.782472  6 
2^7831887 
2*7839036 
2.7846173 
2.7853298 

6  il 

612 

613 

614 

615 

2.7860412 

2.7867514 

2.7874605 

2.7881684 

2.7888751 

616 

61 7 

618 

619 

620 

2.7895807 

2.7902852 

2*7909885 

2.7916906 

2.7923917 

621 

622 

623 

624 

625 

2.7930916 

2.7937904 

2.7944880 

2.7951846 

2.7958800 

626 

627 

628 

629 

630 

2.7965743 

2,7972675 

2.7979596 

2.7986506 

2.7993405 

63 1 

632 

633 

634 

2.8000294 

2.8007171 

2.8014037 

2.8020893 

634 

<535 

636 

637 

638 

2.8020893 

2.8027737 

2.8034571 

2.8041394 

2.8048207 

639 

640 

641 

642 

643 

2.8055009 

2.8061800 

2.8068580 

2.8075350 

2.8082110 

644 

645 

646 

647 

648 

2.8088,859 

2.8095597 

2.8102325 

2.8109043 

2.8115750 

649 

650 

651 

652 

<553 

2.8122447 

2.8129134 

2.8135810 

2.8142476 

2.8149132 

654 

655 

656 

657 

658 

2.8155777 
2.8162413 
2.8169038 
2.8175654 
2.8 182259 

659 

660 

661 

662 

663 

2.8188854 

2,8195439 

2.8202015 

2.8208580 

2.8215135 

664 

665 

666 
667 

2.8221681 

2.8228216 

2.8234742 

2.8241258 

N. 

Logarithm  1 

667 

668 
669 
67c 
671 

2.82412581 
2.8247  765I 
2.8254261I 
2.8260748 
2.8267225 

. 

672 

673 

674 

675 

67*3 

2.8273693 

2.8280151 

2.8286599 

2.8293038 

2.8299467 

677 

678 

679 

680 

681 

2.8305887 
2.8312297} 
2.83 18698I 
2.8325089 
2.8331471 

682 

683 

684 

685 

686 

2.8337844 

2.8344207 

2.8350561 

2.8356906 

2.8363241 

687 

688 

689 

690 

691 

2.83695678 

2.8375884» 

2.8382192 

2.8388491 

2.8394780 

692 

693 

694 

695 

696 

2.8401061 

2.8407332 

2.8413595 

,2.8419848 

.2.8426092 

697 

698 

699 

70c 

.2.8432328 

2.8438554 

2.8444772 

2.8450980 

700 

7oo 


N. 

Logàrith. 

N. 

Logàrith. 

N. 

Logarithm 

701 

702 

703 

704 

705 

2*8457180 

2.8463371 

2.8469553 

2.8475727 

2.8481891 

734 

735 

736 

737 

738 

2.8656961 

2.8662873 

2.8668778 

2.8674675 

2.8680564 

767 

768 

769 

770 

771 

2.8847954, 

2.8853612, 

2.8859263 

2.8864907 

2.8870544 

706 

707 

70S 

709 

710 

♦h,  1 

2.8488047 

2.8494194 

2.8500333 

2.8506462 

2.8512583 

739 

740 

741 

742 

743 

2.8686444 

2.8692317 

2.8698182 

2.8704039 

2.8709888 

772 

773 

774 

775 

776 

2.8876173 

2.8881795 

2.8887410 

2.8893017 

2.8898617 

711 

712 

713 

714 

7M 

2.8518696 

2.8524800 

2.8530895 

2.8536982 

2.8543060 

744 

745 

746 

747 

748 

2.8715729 
2.8721563 
2.8727388 
2.873320  6 
2.8739016 

777 

778 

779 

780 

781 

2.8904210 
2.8909796 
2.8915375 
2.8920946 
2.89265 10 

716 

717 

718 

719 

720 

2.8549130 

2.85^192 

2.8561244 

2.8567289 

2.8^73325 

749 

750 

751 

752 

753 

2.8744818 

2.8750613 

2.8756499 

2.8762178 

2.8767950 

782 

783 

784 

7«5 

786 

2.8932068 

2.8937618 

2.8943161 

2.8948697 

2.8954225 

721 

722 

723 

724 

725 

2.8579353 

2.8585372 

2.8591383 

2.8597386 

2.8603380 

754 

755 
75^ 

757 

758 

2.8773713 

2.8779469 

2.8785218 

2.8790959 

2.8796692 

787 

788 

789 

790 

791 

2.8959747 

2.8965262 

2.8970770 

2.8976271 

2.8981765 

726 

727 

728 

729 

730 

2.8609366 

2.8615344 

2.8621314 

2.8627275 

2.8633229 

759 

760 

761 

762 

763 

2.8802418 

2.8808136 

2.8813847 

2.8819550 

2.8825245 

792 

793 

794 

795 

796 

2.8987252 
2.8992732 
2.8998205 
2.9003671 
2.9009 13 1 

731 

732 

733 

734 

2.8639174 
2.86451 1 1 
2.865 1040 
2.8656961 

764 

765 
7  66 
767 

2.8830934 

2.8336614 

2.8842288 

2.8847954 

.  797 

798 

799 

800 

2.9014583 

2.9020029 

2.9025468 

2.9030900 

8oe 


j 


mm 


800 

N. 

Logarith, 

.*1 

Logarithm 

IV. 

Logarith* 

801 

2.9036325 

834! 

2.921 166c 

867 

2.9380191 

802 

2.9041744 

835 

2.9216865 

868 

2.9385197 

803 

2.9047155 

836 

2.9222063 

869 

2.9390198 

804 

2.9052560 

837 

2.9227255 

870 

2.9395192 

805 

2.9057959 

838 

2.9232440 

871 

2.9400181 

806 

2.9063350 

839 

2.9237620 

872 

2.9405165 

807 

2.9068735 

840 

2.9242793 

873 

2.9410142 

808 

2.90741 14 

841 

2.9247960 

874 

2.94151 14 

809 

2.9079485 

842 

2.9253121 

875 

2.9420080 

810 

2.9084850 

• 

843 

2.9258276 

876 

2.9425041 

81 1 

2.9090209 

844 

2.9263424 

877 

2*942  9996 

812 

2.9095560 

845 

2.9268567 

878 

2-9434945 

813 

2.9100905 

846 

2.9273704 

879 

2*9439889 

814 

2  9106244 

847 

2.9278834 

880 

2.9444827 

SSl5 

2.911 1576 

848 

2.9283958 

881 

2-9449759 

816 

2.91 16902 

849 

2.9289077 

882 

2.9454686 

817 

2.9122221 

850 

2.9294189 

883 

2.9459607 

818 

2.9127533 

851 

2*929929  6 

884 

2*9464523 

819 

2.9132839 

852 

2.93043  96 

88j 

2*9469433 

820 

2.9138138 

853 

2.9309490 

886 

2-9474337 

821 

2.9143432 

854 

2.9314579 

887 

2.9479236 

822 

2.9148718 

855 

2*9319661 

888 

2.9484130 

823 

2»9 1 5  399^ 

°  *  A 

05Ô 

2.9324738 

889 

2.9489018 

824 

2.9159272 

o57 

2.9329808 

* 

890 

2.9493900 

825 

2.9164539 

858 

2.9334873 

891 

2.9498777 

826 

2.9169800 

859 

2.9339932 

892 

2.9503648 

827 

2.9175055 

860 

2.9344984 

893 

2*9508514 

828 

2.9180303 

861 

2.935003  1 

894 

2.9513375 

829 

2.9185545 

862 

2.9355073 

895 

2.95 18230 

830 

2.9190781 

863 

2.9360108 

896 

2.9523080 

831 

2.9196010 

864 

2.9365î37 

897 

2.9527924 

832 

2.9201233 

/ 

865 

2.9370161 

898 

2.9532763 

833 

2.92,06450 

86£ 

2.9375179 

899 

2-9‘)37‘)97 

834 

2.9211660 

867 

2.9380191 

900 

2.9542425 

B  b  poo 
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iM-lhiM 


900 


N. 

Logarithm 

JV. 

Logarîth. 

AT.* 

Logatith . 

90 1 
9-02 

903 

904 

905 

2.9547248 

2.9552065 

2.9556877 

2.9561684 

2.9566486 

934 

935 

936 

937 

938 

2.9703469 

2.9708116 

2.9712758 

2.9717396 

2.9722028 

967 

968 

969 

970 

971 

2.9854265 

2.9858754 

2.9863238 

2.9867717 

2.9872192 

906 

2.9571282 

939 

2.9726656 

972 

2.9876663 

907 

2.9576073 

940 

2.973  Ï279 

973 

2.9881 128 

908 

2.9580858 

941 

2.9735896 

974 

2.9885590 

909 

2.9585639 

942 

2.9740509 

975 

2.9890046 

910 

2.9590414 

943 

2.97451 17 

• 

976 

2.9894498 

911 

2.9595184 

944 

2.9749720 

977 

2.9898946 

912 

2.9599948 

945 

2.975431*8 

978 

2.9903389 

913 

2.9604708 

946 

2.9758911 

979 

2.9907827 

PH 

2.9609462 

947 

2,9763500 

98c 

2.9912261 

915 

2.961421 1 

948 

2.9768083 

981 

2.9916690 

916 

2.9618955 

949 

2.9772662 

982 

2.99211 15 

917 

2.9623693 

950 

2.9777236 

983 

2.9925535 

918 

2.9628427 

951 

2.9781805 

984 

2.9929951 

919 

2.9633155 

952 

2.9786369 

985 

2.9934362 

920 

2.9637878 

953 

2.9790929 

986 

2.9938769 

921 

2.9642596 

954 

2.9795484 

987 

2.9943171 

922 

2.9647309 

955 

2.9800034 

988 

2.9947569 

923 

2.9652017 

956 

2.9804579 

989 

2.9951963 

924 

2.9656720 

957 

2.98091 19 

99c 

2.9956352 

925 

2.9661417 

958 

2.9813655 

991 

2.9960737 

926 

2.96661 10 

959 

2.9818186 

992 

2.9965117 

927 

2.9670797 

960 

2.9822712 

993 

2.9969492 

928 

2.9675480 

961 

2.9827234 

994 

2.9973864 

929 

2.9680157 

■962 

2.9831751 

995 

2.9.978231 

930 

2.9684829 

963 

2.9836263 

996 

29982593 

-  ü.  . 

931 

2.9689497 

964 

2.9840770 

997 

2.9986952 

932 

2.9694159 

965 

2.9845273 

998 

2.99913O5 

933 

2.96988 16 

966 

2.984977  X 

999 

2.9995655 

924 

2.9703469 

967! 

2.9854265 

IOOC 

I3  .OOOOOOO 

1000 


/ 


IOOO 

-  ■ 

N. 

Logarith. 

Logarith. 

1 N • 

. Lo  par  it  h . 

IOOI 

3.0004341 

1034 

3.0145205 

^TTI 

IO67 

3.028 1644 

1002 

3.0008677 

\  ' 

1035 

3.0149403 

IO68 

3.0285712 

1003 

3.0013009 

1036 

3.0153598 

IO69 

3.0289777 

1004 

3.0017337 

1037 

3.0157788 

1070 

3.0293838 

1005 

3.0021661 

1038 

3.0161974 

1071 

3.0297895 

1006 

3.002598b 

1039 

3.01661 55 

1072 

3.0301948 

1007 

3*0030295 

1040 

3.0170333 

1073 

3.0305997 

1008 

3.0034605 

1041 

3.0174507 

1074 

3.03 10043 

1009 

3.0038912 

1042 

3.0178677 

i°?5 

3.0314085 

ÏOIO 

3.0043214 

1043 

3.0182443 

1076 

3.0318123 

IOI I 

3.00475 12 

1044 

3.0187005 

1077 

3.0322157 

1012 

3.005 1805 

1045 

3.0191163 

1078 

3.0326188 

1013 

3.0056094 

1046 

3.0195317 

1079 

3,0330214 

1014 

3.0060380 

1047 

3.0199467 

1080 

3.0334238 

1015 

3.0064660 

1048 

3.0203613 

1081 

3.0338257 

1016 

3.0068937 

1049 

3.0207755 

1082 

3.0342273 

1017 

3.0073209 

1050 

3.021 1893 

1083 

3.0346285 

1018 

3. 007 3 47 « 

105 1 

3.0216027 

1084 

3., 03  50293 

1019 

3.0081742 

1052 

3.0220157 

1085 

3.0354297 

1020 

3.0086002 

1053 

3.0224284 

1086 

3.0358298 

1021 

3.0090257 

1054 

3*0228406 

1087 

3*0362295 

1022 

3.0094509 

1055 

3.0232525 

1088 

3.0366289 

IO23 

3.0098756 

1056 

3.0236639 

1089 

3.0370279 

1024 

3.0103000 

1057 

3,0240750 

1090 

3.0374265 

102*5 

3.0107239 

1058 

3.0244857 

1091  3.0378247 

102( 

3.01 1 1474 

1059 

3.0248960 

1092 

3.0382226 

1027 

3.01 15704 

1060 

3.0253059 

1093 

3.0386202 

1028 

3.0119931 

1061 

3,0257154 

1094 

3.0390173 

1029 

3.0124154 

1062 

3.0261245 

1095 

3.0394141 

IO3C 

3.0128372 

1063 

3.0265333 

1096 

3.0398106 

103  I 

3.0132587 

w  ' 

1064 

3.0269416 

1097 

3,0402066 

IO32 

3.0136797 

1065 

3.0273496 

1098 

3.0406023 

IO33 

3,0141003 

1066 

3.0277572 

1099 

3.0409977 

1034 

3.0145205 

1067I3.0281644 

1 100 

3.0413927 

B  b  2  ,,  ÎIQO 


1100 

N. 

Logarith.  1 

N. 

Logarith. 

N.. 

Logarith. 

IIOI 

3.0417873 

1134 

3.0546131 

1167 

3.0670709 

1102 

3.0421816 

1135 

3.0549959 

1 168 

3.0674428 

IIO3 

3.0425755 

1136 

3.0553783 

1169 

3.0678145 

IIO4 

3.0429691 

1 

1137 

3.0557605 

1170 

3,0681859 

IIO5 

3.0433623 

1138 

3.0561423 

1171 

3,0685569 

II06 

3.0437551 

1139 

3.0565237 

1172 

3.0689276 

IIO7 

3,0441476 

1140 

3.0569048 

1173 

3.0692980 

II08 

3,0445398 

1141 

3.0572856 

1174 

3.0696681 

ÏIO9 

3.0449315 

1142 

3,0576661 

“7$ 

3.0700379 

IIIO 

3.0453230 

1143 

3.0580462 

II76 

3.0704073 

IIII 

3.0457141 

1144 

3.0584260 

1177 

3.0707765 

1 1 12 

3,0461048 

1145 

3.0588055 

II78 

3.0711453 

IIX3 

3.0464952 

1146 

3.0591846 

1179 

3.0715138 

II 14 

3.0468852 

1147 

3.0595634 

î  l80 

3.0718820 

IXX5 

3.0472749 

1 148 

3.0599419 

Il8l 

3.0722499 

IIl6 

3.0476642 

1149 

3.0603200 

Il82 

3.0726175 

II 17 

3.0480532 

1150 

3.0606978 

II83 

3.0729847 

ï  Iï8 

3.0484418 

1151 

3.0610753 

II84 

3.07335^7 

III9 

3.0488301 

1152 

3,0614525 

1185 

3.0737183 

1120 

3.0492180 

1153 

3.0618293 

I  l86 

3.0740847 

II 21 

3.0496056 

1154 

3.0622058 

II87 

3.0744507 

1122 

3.0499929 

1X55 

3.0625820 

I  l8É 

3.0748164 

1123 

3.0503798 

1156 

3.0629578 

ÏI89 

3.0751818, 

1124 

3.0507663 

1157 

3.0633334 

II9O 

3.0755470 

II25 

3.051 1525 

1158 

3.0637086 

I  I9I 

3.0759119 

1126 

3.0515384 

1159 

3.0640834 

ÎI92 

3.0762763 

1127 

3.0519239 

%] 

1160 

3.0644580 

1X93 

3.0766/^04 

1128 

3.0523091 

1161 

3.0648322 

‘194 

3.0770043 

1129 

3.0526939 

1162 

3.0652061 

1195 

3.0773679 

II3C 

3.053078/ 

1163 

3.0655797 

II96 

3.0777312 

II31 

3.0534626 

1164 

3.0659530 

1  1  97 

3.0780941 

II32 

3.053846/ 

1165 

3.0663259 

LI98 

3.0784568 

1133 

3.0542299 

1166 

3.0666985 

Yl99 

3.0788192 

1134 

3.0536131 

11167 

3.0670709 

Ï120C 

3.0791812 

1200 

1200 


N. 

Logarithm 

1201 

1202 

1203 

1204 

1205 

3.079<$430 

3.0799045 

3.0802626 

3.0806268 

3.0809870 

1206 

1207 

1208 

1209 

1210 

3.0813473 

3.0817073 

3.0820669 

3.0824263 

3.0827854 

1211 

1212 
1213 

1214 

1215 

3.08314.41 

3,0835026 

3,0838608 

3.0842187 

3.0845763 

1216 

1217 

1218 

1219 
1220 

3.0849336 

3.0852906 

3.0856473 

3.0860037 

3.0863598 

1221 

1222 

1223 

1224 

1225 

3.0867157 

3.0870712 

3.0874265 

3.0877814 

3.0881361 

1226 

1227 

1228 

1229 

1230 

3.0884905 

3.0888446 

3.0891984 

3.0895519 

3.0899051 

1231 

1232 

1233 

1234 

/  » 

3.0902580 

3.0906107 

3.0909631 

3.0913152 

N. 

Logarith . 

1234 

1235 

1236 

1237 

1238 

3.09 13 152 
3.0916670 
3.0920185 
3.0923697 
3.0927206 

1239 

1240 

1241 

1242 
124? 

3.0930712 

3.0934217 

3.0937718 

3.0941216 

3.0944711 

1244 

1245 

1246 

1247 

1248 

3.0940204 

3.0951693 

3.0955180 

3.0958664 

3.0962146 

1249 

1250 

1251 

1252 

1253 

3.0965624 
3.0961100 
3.0972573 
3.0976043 
3.097951 1 

1254 

1255 

1256 

1257 

1258 

3.0982975 

3.0986437 

3.0989896 

3.0993351 

3.0996806 

1259 

1260 

1261 

1262 

1263 

3.1000257 

3.1003705 

3.1007151 

3.1010594 

3.1014033 

1264 

1265 

1266 

1267 

3.1017471 

3.  J020905 

3.1024337 

3.10277  66 

N-| 

Logarith . , 

1267 

1268 

1269 

1270 

1271 

3.1027  766 
3.1031192 
3.1034616 
3.1038037 
3.1041455 

1272 

1273 

1274 

1275 

1276 

3.1044871 
3.1048284 
3.1051694 
3.1055 102 
3.1058507 

1277 

1278 

1279 

1280 

1281 

3.1061909 

3.1065308 

3.1068705 

3.1072100 

3.1075491 

1282 

1283 

1284 

1285 

1286 

3.1078880 

3.1082266 

3,1085650 

3.1089031 

3.1092410 

1287 

1288 

1289 

1290 

1291 

3.1095785 
3.1099159 
3.1 102529 
3.1105897 
3.1109262 

1292 

1293 

1294 

1295 

1296 

3.1112625 
3.1115985 
3.1119343 
3.1 122698 
3.1 126050 

1297 

1298 

1299 

1300 

3.1 129400 
3.1 132746 
3.1136091 
3.1 139433 

130c 


o 

rgoo 

N. 

Logarithm 

1301 

1302 

1303 

1304 

1305 

3.1142773 
3.-11461:10 
3.1 149444 
3.1152776 
3.1156105 

1306 

1307 

1308 

1309 

1310 

3.1159432 
3.1162756 
3.1 166077 
3.1169396 
3.x  172713 

1311 

1312 

1313 

1314 

1315 

3.H76027 
3.1179338 
3.1 182647 
3.1185954 
3.1 189257 

1316 

1317 

1318 

1319 

1320 

3.1192559 

2.1195858 

3,J  I59t54 
3.1202448 
3.1205739 

1321 

1322 

1323 

1324 

1325 

3.1209028 

3.Î2I23I5 

3.I2I.5598 

3.12l8880 

3.1222159 

1326 

1327 

1328 

1329 

1330 

3.1225435 
3.I2287O9 
3.I23I981 
3.1235250 
3.I2385  l6 

1331 

1332 

1333 

1334 

3.l24l78î 
3.1245042 
3.I2483OI 
3.125  1558 

N. 

Logarithm 

1334 

1335 

1336 

1337 

1338 

3.125x558 

3.1254813 

3.125806,5 

3,1261314 

3.1264561 

1339 

1340 

1341 

1342 

1343 

3.1267806 

3.1271048 

3.1274288 

3.1277525 

3.1280760 

1344 

1345 

1346 

1347 

1348 

3.1283993 
3.1287223 
3.129045 1 
3.1293  676 
3.1296899 

1349 

1350 

1351 

1352 
1 3  5  3 

3.1300119 
3.1303338 
3.1306553 
3.1309767 
3.13 12978 

ï  354 

*355 

1356 

1357 

1358 

3.13 16187 

3.1319393 

3.132259  7 
3.1325798 
3.1328998 

1369 

1360 

1361 

1362 
I363 

3.1332195 

3*I3353^9 

3.1338581 

3.1341771 

3.Ï344959 

1364 

1365 

1366 
IÎ367 

3.t348l44 

3.135i326 

3.X3^4:507 

3.1357685 

N. 

Logarith. 

1367 

1368 

1369 

1370 

1371 

3.1357685 

3.1360861 

3.1364034 

3.1367206 

3.1370375 

1372 

1373 

1374 

1375 

1376 

3.1373541 

3.1376705 

3.1379867 

3.1383027 

3.1386184 

1377 

1378 

1379 

1380 

1381 

3.1389339 

3.1392492 

3.Ï395643 

3.1398791 

3.1401937 

1382 

1383 

1384 

1385 

1386 

3.1405080 

3.1408222 

3.1411361 

3.1414498 

3.1417632 

1387 

1388 

1389 

1390 

1391 

3.1420765 

3.1423895 

3.1427022 

3.1430148 

3.1433271 

1392 

*393 

1394 

13  95 
1396 

3.1436392 

>i439$ii 

3.1442628 

3.1445742 

3.1448854 

1397 

139b 

1399 

1400 

3.1451964 

3-I455072 

3.1458177 

3.1461280 

î  40c 

♦ 

oxw«»a»a 


Ï400 


N. 

Logarith. 

N. 

Logarith . 

N. 

Logarithm 

1401 

3.1464381 

1434 

3.1565491 

1467 

3.1664301 

1402 

3.1467480 

1435 

3.1568519 

1468 

3.1667261 

1403 

3.1470577 

1436 

3-I57I544 

1469 

3*1670218 

1404 

3.1473671 

1437 

3.1574568 

1470 

3.1673173 

1405 

3.1476763 

1438 

3-1577589 

1471 

3.1676127 

1406 

3.1479853 

1439 

3.1580608 

1472 

3.1679078 

1407 

3.148294» 

1440 

3.1583625 

1473 

3.1682027 

1408 

3.1486027 

1441 

3.1586640 

1474 

3.1684975 

1409 

3.1489110 

1442 

3.1589653 

H75 

3.1687920 

1410 

3.1492191 

» 

1443 

3.1592663 

1476 

3.1690864 

141 1 

3.1495270 

1444 

3.1595672 

1477 

3.1693805 

1412 

3.Ï498347 

1445 

3.1598678 

1478 

3.1696744- 

1413 

3.I$Ol422 

1446 

3.1601683 

1479 

3.1699682 

1414 

3,1504494 

1447 

3.1604685 

1480 

3.17026171 

1415 

3.I5O7564 

1448 

3.1607686 

1481 

3.1705551 

1416 

3.1 5 10633 

1449 

3.1610684 

1482 

3*1708482 

H17 

3.1513698 

1450 

3.1613680 

1483 

3.1711411 

1418 

3.1516762 

145 1 

3.1616674 

1484 

3.1714339 

1419 

3.15 19824 

1452 

3.1619666 

1485 

3.1717265 

1420 

3.1522883 

1433 

3.1622656 

i486 

3.1720188 

1421 

3- 1 525941 

1454 

3.1625644 

1487 

3.1723 1 10 

1422 

3.1528996 

1455 

3.1628630 

1488 

3.1726029 

1423 

3.1532049 

1456 

3.1631614 

1489 

3.1728947 

1424 

3.1535100 

H57 

3.1634596 

1490 

3.1731863 

1425 

3.1538149 

1458 

3.1637575 

1491 

3.1734776 

1426 

3.1541195 

1459 

3.1640553 

1492 

3.1737688 

1427 

3.1544240 

1460 

3.1643529 

1493 

3.1740598 

1428 

3.1547282 

1461 

3.1646502 

? 

1494 

3.1743506 

1429 

3.1550322 

1462 

3.1649474 

1495 

3.1746412 

1430 

3.1553360 

1 

r 

1463 

3.1652443, 

1496 

3. 174943 1 

1431 

3.Î556396 

1464 

3.1655411 

1497 

3.1752218 

Ï432 

3.1559430 

1465 

3.1658376 

1498 

3.1755118 

1433 

3.1562462 

1466 

3.1661340 

1499 

3.1758016 

1434 

3.1565491 

1467 

3.1664301 

1500 

3.1760913 

1500 

" -  •  .J,:.  ^ -».n* wj1. jy uia /nr. i *s*m% [^U9*'fu\i>BJkisimn  *m *>J,  > . . . .  i.U.ii>ji'^UiuftWiJ»i»<u»ppi'^^.M‘iwjLiuii.j!ia^ 


1 5oo 


N. 

Logarith. 

I$0I 

1502 

1503 

1504 

1505 

3.1763S07 
3.17  66699 
3.1769590 

3.177247s 

3.1775365 

1506 

1^07 

1508 

1509 

1510 

3.1778250 

3.1781132 

3*1784013 

3.1786892 

3.1789769 

1 5 11 

1512 

1513 

1514 

1515 

3.1792645 

3.1795-518 

3.1798389 

3.1801259 

3.1804126 

1516 

1517 

1518 
i$i9 
1520 

3.1806992 

3.1809856 

3.1812718 

3.1815578 

3.1818436 

1521 

1522 

I$23 

1*24 

1525 

3.1821292 

3.1824146 

3.1826999 

3.1829850 

3.1832698 

1526 

1527 

1528 

1529 
1-530 

3-i835545 

3.1838300 

3.1841234 

3.1844075 

3.1846914 

1531 

1532 

-$  33 
1534 

3.1849752 

3.1852588 

3.1855421 

3.1858254 

N. 

Logarith . 

1534 

*535 

1536 

1537 

1538 

3.1858254 

3.1861084 

3.1863912 

3.1866739 

3.1869563 

1539 

1540 

1541 

1542 

1543 

3.1872386 

3.1875207 

3.1878026 

3.1880844 

3.1883659 

1544 

154$ 

1546 

1547 

1548 

3.1886473 

3.1889285 

3.1892095 

3.1894903 

3.1897710 

1549 

1550 

1552 

I$53 

3.1900514 

3*I9°33I7 

3.1906118 

3.1908917 

3.1911715 

1554 

*555 

1556 

1557 

1558 

3.1914510 

3.1917304 

3.1920096 

3.1922886 

3.1925674 

1559 

1560 

1561 

1562 
1563 

• 

3.1928461 
3.1931246 
3.193402  9 
3.1936810 
3.1939590 

1564 

1565 

1566 

1567 

3.1942367 

3.1945143 

3.1947918 

3.1950690 

N.  |. Logarith . 

1567 

1568 

1569 

1570 

1571 

3.1950690 

3-*9534<St 

3*I956229 

3#I95^99^ 

3.1961762 

1572 

1573 

1574 
i$7$ 
1576 

3.1964525 

3.1967287 

3.1970047 

3.1972806 

3.Î975562 

1577 

1578 

1579 

1580 

1581 

3.1978317 
3.198 1070 
3.1983821 
3.1986571 
3.1989319 

1582 

1583 

1584 

*585 

1586 

3.1992065 

3.1994809 

3.1997552 

3.2000293 

3.2003032 

1587 

1588 

1589 

1590 

1591 

3.2005  769 
3.2008505 
3.2011239 
3.2013971 
3.2016702 

1592 

1593 

1594 

1595 

1596 

3.2019431 

3.2022158 

3.2024883 

3.2027607 

3.2030329 

1597 

1598 

1 599 

1600 

3.2033049 

3.2035768 

3.2038485 

3.2041200 

1600 


- 

iéoo 


JV. 

Logarith. 

1601 

1602 

1603 

1604 

1605 

3.2043913 

3.2046625 

3.2049335 

3.2052044 

3.2054750 

1606 

1607 

1608 

1609 

1610 

3.20.57455 

3.2060159 

3.20,62860 

3.2065560 

3.2068259 

161 1 

1612 

1613 

1614 

1615 

3.2070955 

3.2073650 

3.2076344 

3.2079035 

3.2081725 

1616 

1617 

1618 

1 619 

1620 

3.2084414 

3.2087100 

3.2089785 

3.2092468 

3.2095150 

1621 

1622 

1623 

1624 

1625 

3.2097830 

3.2100508 

3.2103185 

3.2105860 

3.2108534 

1626 

1627 

1628 

1629 

1630 

3.2111205 
3.2113876 
3.21x6544 
3.21 19211 
3,2121876 

1631 

1632 

1633 

1634 

3.2124540 

3.2127202 

3.2129862 

3.2132521 

.»»■ . »»’■■.  -  ; 


N. 

Logarith. 

1634 

1635 

1636 

1637 

1638 

3.2132521 

3.2135178 

3.2137833 

3.2140487 

3.2143139 

1639 

1640 

1641 

1642 

1643 

3.2145790 

3.2148438 

3.2151086 

3.2153732 

3.2156376 

1644 

1645 

1646 

1647 

1648 

3.2159018 

3.2161659 

3.2164298 

3.2166936 

3,2169572 

1649 

1650 

165 1 

1652 

1653 

302172207 
3.2174839 
3  «2!  7747’I 
3.2180IOO 
3.2182729 

1654 

1655 

1656 

1657 

1658 

3.2185355 

3.2187980 

3.2190603 

3.2193225 

3.2195845 

16  59 

1660 

1661 

1662 

1663 

3.2198464 

3.220I08  I 
3.2203696 
3.2206310 
3.2208922 

1664 

1665 

1 666 

1667 

3.2211533 

3.2214142 

3.221675c 

3.2219356 

C  4 


JST. 

Logarith . 

1667 

1668 

1669 

1670 

1671 

3.2219356  , 

3.2221960 

3.2224563 

3.2227165 

3.2229764 

1672 

1673 

1674 

1675 

1676 

3.2232363 

3.2234959 

3.2237555 

3.224014$ 

3.2242740 

1677 

1678 

1679 

1680 

1681 

3.2245331 

3.2247920 

3.2250507 

3.2253093 

3.2255677 

1682 

1683 

1684 

1685 

1686 

3.225826O 

3.226o84l 

3.2263421 

3.2265999 

3.2268576 

1687 

1688 

1689 

1690 

1691 

3.2271 I5I 

3.2273724 
3.227,6296 
3.2278867  ; 
3.2281436 

1692 

1693 

1694 

1695 

1696 

3.2284004 

3.2286570 

.3.2289134 

3.2291697 

3.2294258 

1697 

1698 

1699 
170c 

3.2296818 
3.2299377 
3.23OI934  t 
3.2304489 | 

37  00 

1700 


N. 

Logarith. 

• 

N.| 

Logarith . 

JV. 

Logarith. 

1701 

3.2307043 

| 

*734,3e239049I 

1767 

3.2472365 

1702 

3*2309596 

173513*2392995 

- 

1768 

>2474823 

1703 

3.23 12146 

1736,3*2395497 

1769 

3.2477278 

,1704 

3.23 14696 

0 

173753-2397998 

1770 

3.2479733 

1705 

3.2317244 

. 

173813.2400498 

1771 

3.2482186 

1706 

3.2319790 

*739 

3.2402996 

1772I3.2484637 

1707 

3*2322335 

*749 

3.2405492 

17733.2487087 

1708 

3.2324879 

174* 

3.2407988 

17743.2489536 

1709 

3.2327421 

1742 

3.2410481 

1775;3*2491984 

1710 

3.2329961 

!743  Î*24I2974 

1776^.2494430 

17 11 

3.2332500 

1744 

3.2415465 

*77?' 

3.2496874 

ÎJÏ2 

3.2335038 

1745 

3.2417954 

17.78^.2499318 

1713 

3.2337574 

1746 

3.2420442 

1779j3-2,)Of7‘79 

1714 

3.2340108 

*747 

3.2422929 

17803.2  504200 

1715 

3.2342641 

1748 

3.2425414 

I78I1 

3.2506639 

17  i  6 

3.2345173 

1749 

3.2427898 

1782|3.2509077 

1717 

3.2347703 

1750 

3.2430380 

17833,2511513 

1718 

3.2350232 

1751 

3,2432861 

I7843.25  F3948 

1719 

3.2352759 

1752 

3-2435341 

I785I3. 2516382 

1720 

3.2355284 

*753 

3.2437819 

17863.25  18815 

1721 

3.2357809 

*754 

3.^440296 

I7873.252I246 

1722 

3.236033 1 

*755 

3.2442771 

17883.2523675 

1723 

3.2362853 

1756 

3.2445245 

I789  3.2526103 

1724 

3.2365373 

*757 

3.2447718 

I79O3.252853O 

1725 

3.2367891 

1758 

3.2450189 

1791 

3.2530956 

1726 

3.2370408 

1759 

3.2452658 

1792 

3.2533380 

1727 

3.2372923 

1760 

3.2455127 

1793 

3.2535803 

1728 

3.2375437 

1761 

3.2457594 

1794 

3.2538224 

1729 

3.237795  ô 

1762 

3.2460059 

*795 

3.2540645 

1730 

3.2380461 

1763 

3.2462523 

1796 

3.2543063 

*73 1 

< 

3.2382971 

1764 

3.2464986 

1797 

3.2545481 

1732 

3.2385479 

1765 

3.2467447 

1798 

3.2547897 

1733 

3.2387986 

1766 

3.2469907 

1 799 

3.2550312 

*734 

3..  2  3  90491 

1767 

I3.2472365 

1800 

3.2552725 

î8oo 


1800 

N. ;■ 

Logarith . 

1801 

1802 

1803 
i  804 
1805 

3.2555137 
3-2557548 
.3-2559957 
3.25  62365 
3.2564772 

1806 

1807 

1808 

1809 

1810 

3.2567177 

3.2569582 

3.2571984 

3.2574386 

3.2576786 

1811 

1812 

18 13 
î3ï4 
1815 

3.2579184 
3.2581582 
3.2583978 
3.2586373 
3.25887  66 

1816 

1817 

I  8 1 8 

i3i.9 

1820 

3.2591158 

3-2593549 

3-2595939 

3.2598327 

3.2600714 

1821 

1822 

1823 

1824 

1825 

3.2603099 

3.2605484 

3.2^07867 

3.2610248 

3.2612629 

1826 

1827 

1828 

1829 

1830 

3.26l5008 

3,2617385 

3.2619762 

3.2622I37 

3.26245  I  I 

1831 

1832 

1833 

1834 

3.2626883 

3.2629255 

3.263I625 

3.2633993 

iV. 

Logarith. 

1^34 

1835 

1856 

1837 

1838 

3.2633993 

3.2636361 

3.2638727 

3.2641092 

3.2643455 

1839 

1840 

1841 

1842 

1843 

3.2645817 

3.2648178 

3.2650538 

3,2652896 

3.2655253 

I  844 
l845 
î846 

1847 

1848 

3.2657609 
3.2659964 
3,26623 17 
3.2664669 
3.2667020 

1849 

1850 

1851 

1852 

1853 

3.2669369 

3.2671717 

3.2674064 

3,2676410 

3.2678754 

1^54 

1855 

1856 

1857 

1858 

3.2681097 

3.2683439 

3.2685780 

3.2688119 

3.2690457 

1859 

1860 

1861 

1862 

1863 

3.2692794 
3.2695 129 
3.2697464 
3.2699797 
3.2702129 

1864 

1865 

1866 
î867 

■3.2704459 
3.2706788 
3.27091 16 

3.2711443 

C  C  2 


N-. 

Logarith. 

1867 

1868 

1869 

1870 

1871 

3.2711443 

3.2713769 

3.2716093 

3.2718416 

3,2720738 

1872 

1873 

1874 

1875 

1876 

... 

3.2723058 
3.2725378 
3,272769  6 
3,273001 3 
3,2732328 

1877 

1878 

1879 

1880 

1881 

3.2734643 

3.2736956 

3.2739268 

3.274I578 

3,2743888 

1882 

1883 

1884 

1885 

1886 

3.2746196 

3.2748503 

3.275O8OO 

3.2753II4 

B-27554I7 

1887 

1888 

1889 

1890 

1891 

3.2757719 

3.2760020 

3,2762320 

3,27646l8 

3.27669I5 

1892 
1 B93 

1894 

1895 

1896 

3.276921  I 
3.2771506 
392773800 
3.2776092 

3-2778383 

£89713.2730673 
1898  3.278296,2 
189913,2785250 
196013.27875  36 


1 900 


,’l.  'I 

1900 


N. 

Logarithm  j 

N. 

Logarithm 

\N. 

Logarithm 

1901 

3.2789821 

1934 

3.2864565 

♦ 

1967 

3.2938044 

1902 

3.2792105 

1 93  5 

3.2866810 

I968 

3.294025 1 

1903 

3.279438S 

1936 

3.2869054 

1969 

3.2942457 

1904 

3.27  96669 

1937 

3.28712  96 

'  • 

1970 

3.2944662 

1905 

3.2798950 

1938 

3.2873538 

> 

1971 

3.29468 66 

1906 

3.2801229 

1939 

3.2875778 

1972 

3.2949069 

1907 

3.2803507 

1940 

3.2878017 

•973 

3.295  1271 

1908 

3.2805784 

1941 

3.2880255 

*974 

3-295347* 

1909 

3.2808059 

1942 

3.2882492 

*975 

3.2955671 

m° 

3.2810334 

1943 

3.2884728 

1976 

3.2957869 

1911 

5.2812607 

1944 

3.2886963 

1 977 

3.2960067 

1912 

3.2814879 

1945 

3.288  9196 

1978 

3.2962263 

1913 

3.2817150 

1946 

3.2891428 

*979 

3.2964458 

1914 

3.2819419 

1947 

3.2893659 

1980 

3.2966652 

1915 

3.282x688 

1948 

3.2895889 

1981 

3.2968845 

1916 

3.2823955 

1949 

3.2898 118 

[1982 

3.2971036 

1917 

3.2826221 

1950 

3.2900346 

1983 

3.2973.227 

1918 

3.2828486 

1951 

3.2902573 

1984 

3.2975417 

1919 

3.2830750 

! 

1952 

3.2904798 

1985 

3.2977605 

1920 

3.2833012 

1953 

3*2907022 

1986 

3.2979792 

1921 

3.2835274 

X954 

3.2909246 

;■  "•  •• 

1987 

3.2981979 

1922 

3.2837534 

1955 

3.2911468 

I988 

3.2984164 

1923 

3.2839793 

1956 

3.2913688 

I989 

3.2986348 

1924 

3.284205 1 

*957 

3.2915908 

*99° 

3.2988531 

1925 

3.2844307 

1958 

3.2918127 

1991 

3.2990713 

1926 

3.2846563 

1959 

3.2920344 

1992 

3.2992893 

1927 

3.2848817 

i960 

3.2922561 

1993 

3.2995073 

1928 

3.285 1070 

1961 

3.29247 76 

1994 

3.2997252 

1929 

3.2853322 

1962 

3.2926990 

*995 

3.2999429 

193c 

3-2855573 

1963 

3.2929203 

1996 

3.3001605 

1931 

3.2857823 

1964 

3-293 1415 

*997 

3.3003781 

1932 

3.2860071 

1965 

3.2933626 

199s 

3.3005955 

1933 

3.28623x9 

1966 

3.2935835 

*999 

3.3008128 

1934 

3.2864565 

1967 

3.29380441 

2000 

3.30x0300 

; 

2000 

2000  '  ') 

\  - _  -,  : 

N. 

Logarithm 

. 

| 

N. 

Logarlth. 

N. 

Logarlth. 

2001 

2002 

2003 

2004 

2005 

3.3012471 

3.3014641 

3.3016809 

3.301:8977 

3.3021144 

2034 

2035! 

2036 

2037' 

2038 

3.3083509 

3.3085644 

3.3087778 

3.3089910 

3.3062042 

2067 

2068 

2069 

2070 

2071 

3.3153405 

3*3155105 
3.3157605 
3.3159703 
3.3 161801 

2006 

2007 

2008 

2009 
2010 

3.3023309 

3.3025474 

3.3027637 

3.3029799 

3.3031961 

2039 

2040 

2041 

2042 

2043 

3.3094172 
3.3096302 
3.3098430 
3.3x00557 
3.3 102684 

2072 

2073 

2074 

2075 

2076 

3.3163897 

3.3165993 

3.3168087 

3.3170181 

3.3172273 

2OII13.3O3412I 

20i2!3.303<528o 

201313.3038438 

20143-3040595 

2015  3.3042751 

2044 

2045 

2046 

2047 

2048 

3.3104809 
3.3 106933 
3.3 109056 
3.3 11 1178 
3.3113299 

2077 

2078 

2079 

2080 

2081 

3.3174365 
3-8176455 
3-8I78545 
3.3 180633 
3.3182721 

2016 

2017 

2018 

2019 

2020 

3.3044905 

3.3047059 

3.3049212 

3.3051363 

3.3053514 

2049 

2050 

205 1 

2052 

2053 

3.3 115420 

3  3  1 1 7  5  3  9 
3.3 119657 

3.3121774 

3.3123889 

2082 

2083 

2084 

2085 

2086 

3.3184807 
3.3186893 
3.3188977 
3.3 191061 
3.3193143 

2021 

2022 

2023 

2024 
I2025 

3.3055663 

3.3057812 

3.3059959 

3.3062105 

3.3064250 

2054 

2055 

2056 

2057 

2058 

3.3126004 
3.3128118 
3.3 13023 1 

3.3 132343 

3.3134454 

2087 

2088 

2089 

2090 

2091 

3.3195224 

3.3197305 

3.3199384 

3.3201463 

3.3203540 

2026 

I2027 

«2028 

2029 

2030 

3.3066394.! 

3.3068537 

3.3070679 

3.3072820 

3.3074960 

2059 
206c 
2661 
2  0&2 
2063 

3-3 1 3  6  5  63 
3.3138672 
3.3  140780 
3.3142887 

3*3144992 

2092 

2093 

2094 

2095 

2096 

3.3205617 

3.3207692 

3.3209767 

3.3211840 

3*5213913 

2031 

2032 

2033 

2034 

3.3077099 

3.3079237 

3.3081374 

3.3083509 

- - -  ■■ 

2064 

2065 
20  66 
2067 

3.3147097 
3.3 149200 
3.3151303 

3-3I534°5 

2097 

2098 

2099 

2100 

3-32I59^4 

3.3218055 

3.3220124 

3.3222193 

2100 

— 


2100 

- 

N. 

Logarith. 

N. 

Logarith. 

N. 

Logarith 

2101 

3,3224260 

2134 

3.3291944 

2167 

3.3358589 

2102 

3.3226327 

2135 

3.3293979 

2168 

3.3360593 

2J03 

3.3228393 

2136 

3.3296012 

2169 

3.3362596 

2104 

3.3230457 

2137 

3.3298045 

2170 

3-3  364597 

2105 

3*3232521 

2138 

3.3300077 

2171 

3.3366598 

2ïo6 

3.3234584 

2139 

3.3302108 

2172 

3.3368598 

2107 

3.3236645 

2140 

3.3304138 

2173 

3-3370597 

2108 

3.3238706 

« 

2141 

3.3306167 

2174 

3-3372595 

2109 

3.3240766 

2142 

3.3308195 

2175 

3-3374593 

21X0 

3.3242825 

2143 

3.33 10222 

2176 

3.3376589 

2 1 1 1 

3.3244882 

2144 

3.3312248 

21 77 

3.3378584 

2112 

3.3246939 

2145 

3.3314273 

2178 

3.3380579 

2X13 

3.3248995 

2146 

3.33x6297 

2179 

3.3382572 

2114 

3.3251050 

2147 

3.33 18320 

2180 

3.3384565 

21X5 

3.3253104 

2148 

3.3320343 

2181 

3-3386557 

/ 

2116 

3-3255*57 

2149 

3.3322364! 

2182 

3.3388547 

2117 

3.3257209 

2150 

3.3324385 

2183 

3-3390537 

2118 

3.3259260 

2151 

3.3326404' 

2x84 

3,3392526 

2119 

3.3261310 

2152 

3.3328423 

2185 

3-33945H 

2120 

3.3263359 

2153 

3.3330440 

2186 

3.33965O2 

2121 

3.3265407 

2154 

3.3332457, 

2187 

3.3398488 

2122 

3.3267454 

2x55 

3-3334473 

2188 

3.3400473 

2123 

3.3269500 

2156 

3.3336488 

2189 

3.3402458 

2124 

3-327I545 

2157 

3.3338501 

t 

2190 

3.3404441 

2125 

3.3273589 

2158 

3.3340514 

2191 

3.34O6424 

2126 

3.3275633 

2159 

3*3342526. 

2192 

3.34084O5 

2127 

3.3277675 

2160 

3-3344537! 

2193 

3.34IO386 

2X28 

3.3279716 

2161 

3-3346548; 

2194 

3.34I2366 

2129 

3.3281757 

2162 

3-3348557 

J 

2195 

3.3414345 

2130 

3.3283796 

2163 

3-335°565 

1 

2196 

3.3416323 

213  1 

3.3285834 

2164 

3-3352573 

2197 

3.34183OI 

2132 

3.3287872 

2165 

3*3354579 

2198 

3.3420277 

2133 

3.3289909 

2166 

3-335<5‘>8i 

2199 

3.342225  2 

2134 

3.3291944 

2167 

3.3358589 

2200 

3.3424227 

J  2200 

i 


2200 

0 

N* 

Logarithm 

JNT. 

Logarithm 

N 

Logarith. 

2201 

3.342620c 

2234 

3.3490832 

2267 

3.3554515 

2202 

3.3428173 

2235 

3.3492775 

2268 

3.3556430 

2203 

$•3430145 

2236 

3.3494718 

2269 

3.3558345 

2204 

3.34321 16 

2237 

3.3496660 

2270 

3.3560259 

2205 

3.3434086 

2238 

3.3498601 

227 1 

3 3562171 

2206 

3.3436055 

2239 

3.3500541 

2272 

3.3564083 

2207 

3.3438023 

2240 

3.35024  80 

2273 

3.3565994 

22o8 

3.3439991 

2241 

3.3504419 

2274 

3.3567905 

2209 

3.3441957 

2242 

3.3506356 

2275 

3.3569814 

2210 

3.3443923 

2243 

3.3508293 

2276 

3.3571723 

2211 

3.3445887 

2244 

3.3510228 

2277 

3.3573630 

2212 

3.3447851 

2245 

3.35x2163 

2278 

3'3*7-$$37 

2213 

3.3449814 

2246 

3.3514098 

• 

2279 

3.3577443 

2214 

3.3451776 

2247 

3.35 1603 1 

228c 

3.3579348 

2215 

3-3453737 

2248 

3.3517963 

2281 

3.3581253 

<  ■ 

22l6 

3.3455698 

2249 

3.3519895 

2282 

3.3583156 

2217 

3-3457657 

2250 

3.3521825 

2283 

3.3585059 

2218 

3.3459615 

225 1 

3-3523755 

2284 

3.3586961 

2219 

3-346i573 

2252 

^.3525684 

2285 

3.3588862 

2220 

3.3463530 

2253 

3.3527612 

2286 

3.3590762 

2221 

3.3465486 

2254 

3-3529539 

2287 

3.3592662 

2222 

3.3467441 

2255 

3-3531465 

-  ■ 

2288 

3.3594560 

2223 

3.3469395 

2256 

3-3533391 

2289 

3.3596458 

2224 

3.3471348 

2257 

3.3535316 

2290 

3-3598355 

2225 

3.34733OO 

2258 

3.3537239 

2291 

3.360025 1 

2226 

3.3475252 

2259 

3.3539162 

2292 

3.3602146 

2227 

3.3477202 

226c 

3.3541084 

2293 

3.3604041 

2228 

3-347  9 1 5  2 

2261 

3.3543006 

2294 

3.3605934 

2229 

3.^481101 

2262 

3.3544926 

2295 

3.3607827 

2230 

3.3483049 

2263 

3.3  546846 

2296 

3.3609719 

2231 

3.3484996 

2264 

3.3548764 

2297 

3.3611610 

2232 

3.3486942 

2265 

3.3550682 

2298 

3.3613500 

2233 

3.3488887 

226é 

3>35525?9 

2295 

3.3615390 

2234 

3.3490832 

2267 

3.35545I5 

230c 

)j.36i7278 

23OO 

0 

) 

2300 

N. 

Logarith . 

JV. 

Logarith. 

JV. 

Logarith 

2301 

3.3619166 

2334 

3.3681008 

2367 

3.3741983 

2302 

3.3621053 

2335 

3.3682869 

2368 

3.3743817 

2303 

3.3622939 

2336 

3.3684728 

2369 

3-374565I 

2304 

3.3624825 

2337 

3.3686587 

2370 

3-3747483 

2305 

3.3626709 

2338 

3.3688445 

2371 

3-3749316 

2306 

3.3628593 

/ 

2339 

3.3690302 

2372 

3-375 1 147 

2307 

3.3630476 

2340 

3.3692159 

2373 

3-3752977 

2308 

3.3632358 

2341 

3.3694014 

2374 

3.3754807 

2309 

3.3634239 

2342 

3.36958  69 

2375 

3.3756636 

23 10 

3.3636120 

2343 

8*3697723 

2376 

3.3758464 

2311 

3.3637999 

2344 

3.3699576 

2377 

3.3760292 

23x2 

3.3639878 

2345 

3.3701428 

2378 

3.37621  x8 

2313 

3.3641756 

2346 

3.3703280 

2379 

3.3763944 

2314 

3.3643634 

2347 

3.3705131 

2380 

3.3765770 

2315 

3.3645510 

2348 

3.3706981 

2381 

3-3767594 

2316 

3.3647386 

2349 

3.3708830 

2382 

3-3769418 

23x7 

3.3649260 

2350 

3.3710679 

2383 

3.3771240 

2318 

3.3651134 

« 

2351 

3.371252  6 

2384 

3.3773062 

2319 

3.3653007 

2352 

3-3714373 

\ 

2385 

3.3774884 

2320 

3.3654880 

2353 

3.3716219 

2386 

3.3776704 

2321 

3.3656751 

2354 

3.3718065 

2387 

33778524 

2322 

3.3658622 

2355 

3.3719909 

* 

2388 

3*3780343 

2323 

3.3660492 

2356 

3.3721753 

2389 

3.3782161 

2324 

3*3662361 

2357 

3.3723596 

2^90 

3*3783  979 

2325 

v- 

3.3664230 

2358 

3.3725438 

2391 

3-3785796 

2326 

3.3666097 

2359 

3.3727279 

2392 

3.3787612 

2327 

3.3667964 

2360 

^.3729120 

2393 

3-3789427 

2328 

3.3669830 

2361 

3.3730960 

2394 

3.3791241 

2329 

3.3671695 

2362 

3.3732799 

23.95 

3.3793055 

2330 

3.3673559 

2363 

3.3734637 

t 

2396 

3  3794868 

2331 

3.3675423 

2364 

3-3736475 

2397 

3.3796680, 

2332 

3.3677285 

2365 

3.3738311 

239b 

3*3798492 

2333 

3.3679147 

2366 

3.3740147 

2399 

3.3800302 

2334 

3.3681008 

2367 

3.37419^3 

2400 

3.3  8021 12 

*•'  V»  v 

2400 

■ 

■■  II. 


-— - 


f 

,2400 

y*  ' 

N. 

Logarith. 

1  V  'i*-M 

N. 

Logarith. 

N. 

Logarith. 

2401 

3.38O3922 

243* 

3.386320^ 

24  6y 

r  3.3921691 

2402 

3.38G573C 

l 

243  ‘ 

3.386499c 

) 

2405: 

3.39^3452 

2403 

3.3807^8 

243  c 

>  3.3866773 

2465 

>3.3925211 

2404 

3.3809345 

243; 

3.3868555 

247C 

>3.3926970 

2405 

f Vj 

3.38IH5  I 

.  .  .  ;vt  — 

243  £ 

3.3S70337 

2471 

3.3928727 

2406 

3.3812956 

2435 

?  3.3872118 

2472 

3.3930485 

2407 

3,3814761 

244c 

)  3.3873898 

1 

2473 

3*3932241 

2408 

3.3816565 

2441 

3.3875678 

2474 

3*3933997 

2409 

3.3818368 

2442 

3-3s77457 

2475 

3*3935752 

2410 

3.382017  0 

2443 

3.3879235 

2476 

3.3937506 

241 1 

3.3821972 

2444 

3.3881OI2 

2477 

3*3939260' 

2412 

3  3823773. 

2445 

3.3882789 

2478 

3.3941013 

2413 

3-3«25573 

2446 

3.3884565 

2479 

3.3942765 

2414 

3.3827373 

244.7 

3.388634O 

24S0 

3*3944517 

2415 

3.382917  I 

2448 

3.3888114 

248l 

3.3946268 

2416 

3.383O969 

2449 

3.38-89888 

2482 

5.3948018 

24173.38327  66 

2450 

3.389166I 

2483 

3.3949767 

2418I3.3834563 

2451 

3*3893433 

2484 

3*395!  5 1(^j 

2419 

3*3836359 

2452 

3.3895205 

2485 

3*3953264| 

2420 

3.3838154 

2453 

3.3896975 

2486 

3‘3955°ii| 

2421 

3.3839948 

2454 

3.3898746 

2487 

3-39t5<5758| 

2422 

3,3841741 

2455 

3.3900515 

2488 

3.395  8  504I 

2423 

3‘3843534 

2456 

3.3902284 

2489 

3.3960249Ï 

2424 

3.3845326 

2457 

3*3904052 

2490 

3.3961993I 

242,5 

3.3847117 

2458 

3.3905819 

249I 

3,3963737! 

2426 

3.3848908 

2459 

3.3907585 

2492 

3*39^548o|. 

2427 

3.385O698 

2460 

3*390935! 

2493 

3.3967223] 

2428 

3.3852487 

2461 

3.391 1 1 1 6 

2494 

3.39689641 

2429 

3.3854275 

2462 

3.3912880 

2495 

5.39707051 

2430  ' 

5.3856063 

2463 

3.3914644. 

2496 

5.39724461 

243 1 

3.3857850 

2464 

3.3916407 

2497 

3*3974i85f 

2432: 

5.3859636 

2465 

5.39181 69 

j 

2498 

3.3975924! 

2433  : 

5.3861421 

1 

2466 

3*3919931 

2499  î 

5.39776631 

2434  - 

5.3863206 

2467 

5.3921691 

2500 

5.3979400!} 

D  d 


2500 


N. 

Logarith. 

2501 

2502 

2503 

2504 

3-3981137 

3.3982873 

3.3984608 

3.3986343 

3.3988077 

sr"' 

2506 

2507 

2508 

2509 

2510 

3.398981 1 
3.3991543 

3-3993275 

3.3995007 

3.3996737 

2511 

2512 
2*)  13 
2$  14 
2515 

3.3998467 

3.4000196 

3.4001925 

3.4003653 

3.4005380 

2$I  6 

2517 

2518 

2519 

2520 

3.4007106 

3.400883,2 

3.4010557 

3.4012282 

3.4014005 

2521 

2522 

2523 

2524 

2525 

3.40 1 5  728 
3.401745 1 
3.4019173 
3.4020893 
3.40226x4 

2526 

2527 

252S 

2529 

2530 

34024333 

3.4026052 

34027771 

34029488 

3403x205 

2531 

2532 

2533 

2534 

3.4032921 

3.4034637 

34036352 

3.4038066 

N. 

Logarith.  j 

2534 

2535 

2536 

2537 

2538 

3.403,8066 

3.4039780 

3.4041492 

3.4043205 

34044916 

2539 

2540 

2541 

2542 

2543 

34046627 

3.4048337 

3.4050047 

M05 1785 
3.4053464 

2544 

2545 

2546 

2547 

2548 

3.4O55I7I 

34O56878 

34058584^ 

3.4O60289 

3.4061994 

2549 

2550 

2551 

2552 

2553 

V  " 

34063698 

3.40654O2 

3.4067IO5 

34068807 

3.4O7O5O8 

2554 

2555 

2556 

2557 

2558 

3.4O722O9 

34O739O9 

3.4075608 

3.4O773O7 

3.4O79OO5 

2559 

2560 

2561 

2562 

2563 

34080703 

3.4O024OO 

34084096 

3.4085791 

3.4087486 

2564 

2565 
25  66 
2567 

3.408918O 

3.4O90874 

34092567 

34094259 

N. 

Logarith. 

2567 

2568 

2569 

2570 

2571 

34094259 

3.4095950 

3409764* 

3.40993  3  x 

3.4101021 

2572 

2573 

2574 

2575 

2576 

3.4102710 

3.4104398 

3.4106085 

34107772 

34109459 

2577 

2578 

2579 

2580 

2581 

3411 1144 
34112829 
3.4114513 

341 1 61 97s 
341 17880 

2582 

25S3 

2584 

2585 

2586 

3.4119562 

3.4121244 

3.4122925 

34124605 

34126285 

2587 

2588 

2589 

2590 

2591 

34127964 

34129643, 

34*3*3  20 
3.413299k 

34134674 

2592 

2593 

2594 

2595 

2596 

34136350 

3.4138025 

34139700 

34141374 

34143047 

2597 

2598 

2599 

260c 

3.4.144719 

3.4146391 

3.4148063 

3.4x49733 

2600 

/ 


2$0Q  • 

~i  !  ■""-—'■"■■"■■'I  «mmvma* . .  .  . *  j  a- »*  »— « 


JV. 

Logarithm 

,v  » 

2601 

2602 

2603 

2604 

2605 

3.4151404 

3,4153073 

3.4154742 

3.41564.10 

3.4158077 

2606 

2607 

2608 

2609 

2610 

•T 

3,4159744 

3.4l6l4lO 

3.4163O76 

3.4164741 

3.41664O5 

2611 

2612 

2613 

2614 

2615 

3.4168069 

3.4169732 

3-4I7I394 

3.4I73O56 

3.4174717 

2616 

2617 

2618 

2619 

2620 

3.4176377 

3.417*037 

3.4179696 

3.41813^5 

3.4183OI3 

262 1 

2622 

2623 
^624 
2625 

3.418467O 

3.4186327 

3.4187983 

3.4X89638 

3,4191293 

2626 

2627 

2628 

2629 

2630 

3.4192947 

3.4194601 

3.4I96254 

3.4197906 

3-41.99$  57 

2631 

2632 

2633 

2634 

T*T? 

3.4201208 

3.4202859 

3.4204509 

3.4206158 

N. 

Logarithm  | 

2634 

2635 

2636 

2637 

2638 

3.42061  5S 
3.4207806 
3.4209454 
3.421 1 10 1 
3.4212748 

2639 

2640 

2641 

2642 

2643 

3.4214394 

3.4216039 

3.4217684 

3.4219328 

3.4220972 

2644 

2645 

2646 

2647 

2648 

3,4222614 

3.4224257 

3.4225898 

3.4227539 

3.4229180 

2649 

2650 

2651 

2652 

2653 

#■  ' 

3.4230820 

3*4232459 

3.4234097 

3-4235735 

3-4237372 

2654 

2655 

2656 

2657 

2658 

3.4239009 

3.4240645 

3.4242281 

3.4243916 

3.424555° 

2659 

2660 

2661 

2662 

2663 

3.4247 i §3 

3.4248816 

3.4250449 

3.4252080 

3-42537I2 

2664 

2665 

2666 

2667 

3;425534? 

3.4256972 

3.4258601 

3.4260230 

qa  2 

t 


N. 

Logarith. 

.  . 

2667 

2668 

2669 

2670 

267 1 

3.4260230 
3.4261858 
3.4263486 
3.4265 1 13 
3.4266739 

2672 

2673 

2674 

2675 

2676 

3.4268365 

3.4269990 

3.4271614 

3.4273238 

3.4274861 

2677 

2678 

2679 

2680 

268 1 

3.4276484 

3.4278106 

3.4279727 

3.4281348 

3.428x968 

2682 

2683 

2684 

2685 

2686 

3.4284588 

3.4286207 

3.4287825 

3.4289443 

3.4291060 

2687 

2688 

2689 

2690 

2691 

3  4292677 
3.4294293 
3.4295908  ■ 
3-4297523 
3.4299137 

4  •  •• ... .  "• 

2692 

2693 

2694 

2695 

2696 

3.4300751 

3*43G^3^4 

3«43°3976 

3.4305588 

3.4307199 

2697 

2698 

2699 
270c 

3.4308809 
3.4310419 
3.43 12029 
3.4313638 

2700 

T*V  1  -  -!*  J  11 . 

2700 

Q 

'  N. 

Logarithm 

jn 

Logarithm 

y 

N. 

Logarith . 

2701 

3.431524  6 

2734 

3.4367985 

2767 

34420092 

2702 

3.4316853 

2735 

3*43^9573 

2768 

34421661 

2703 

3.43 18460 

2736 

3,4371161 

2769 

34423230 

2704 

3.4320067 

2737 

3.4372748 

2770 

34424798 

2705 

3.4321673 

2738 

3*4374334 

2771 

.>4426365 

j 

2706 

3.4323278 

2739 

3-4375920 

2772 

34427932 

2707 

3.4324883 

2740 

3.4377506 

2773 

34429499 

2703 

3.4326487 

2741 

3.4379O9O 

2774 

3.4431065 

2709 

3.4328090 

2742 

3.4380674 

2775 

34432630 

271013.4329.693 

2743 

34382258 

2776 

34434195 

27 1  ik*433 1295 

2744 

3.438384I 

2777 

3.4435759 

2712 

3.4332897 

2745 

34385423 

2778 

3.4437322 

27 1 33  *43  3449® 

2746 

34387OO5 

2779 

3.4438885 

2714 

3.4336098 

2747 

34388587 

2780 

3.4440448 

271 5|3-43  3  769  b 

2748. 

.34390167 

2781 

34442010 

27 16 

3.4339298 

2749 

3.439I747 

2782 

34443571 

271734340896 

2750 

34393327 

27s3 

34445132 

2718 

3.4342494 

2751 

3.43949O6 

2784 

34446692 

2719 

'3.4344092 

2752 

3.4396484 

2785 

34448252 

2720*3.4345689 

1 

2753 

3.4398062 

2786 

3.4449811 

27  21I3.43  47285 

| 

2754 

3.4399639 

2787 

34451370 

2722 

5.4348881 

2755 

3.4401216 

2788 

3.4452928. 

2723 

3-4.350476 

2756 

344O2792 

2789 

3.4454485 

2724 

3.43.52071 

2757 

344O4368 

2790 

3.4456042 

2725|3*4353665 

2758 

344O5943 

2791 

3.4457598 

2726 

3-4355258 

2759 

3.44O75I7 

2792 

34459154 

2727 

3.4356851 

2760 

I3.44O9O9I 

2798 

34460709 

2728 

3.4358444 

2761 

3.44IO664 

2794 

3.4462264 

2729 

3.4360035 

2762 

3.44I2237 

2795 

3.4463818 

273  c 

3.4361626 

2763 

3.4413809 

2796 

3.4465372 

2731 

3.4363217 

2764 

3.44I538O 

t 

2797 

34466925 

2732 

3.4364807 

2765 

3.44I695I 

2798 

34468477 

2733 

3.4366396 

2766 

3.4418522 

2799 

34470029 

2734 

3.436798.5 

2767 

3.442OO92 

* 

2800 

3.4471580 

• 

2800 

• 

/ 


I...»  m  ujjje.s  ,■  WP*» 

2800 


N. 

Logarith. 

2  Soi 

2802 

2803 

2804 

2805 

3.4473131 

3.4474681 

3:447623 1 

3.4477780 

3.4479329 

2806 

2807 

2808 

2809 

2810 

3.4480877 

3.4482424 

3.4483971 

3.4485517 

3.4487063 

2811 

2812 
4813 

2814 

2815 

3.4488608 

3.4490153 

3.4491697 

3.4493241 

3.4494784 

2816 

2817 

2818 

2819 

•2820 

3.449632-6 

3.4497868 

3.4499410 

3.4500951 

3.4502491 

2821 

2822 
^823 

2824 

2825 

3.4504031 

3,4505570 

3.4507109 

3,4508647 

3.4510184 

2826 

2827 

2828 

2829 

2830 

3  45 1 1722 
3.4513258 
3.4514794 

3.4516329 

3.4517864 

2831 

2832 

2833 

2834 

3.4519399 

3.4520932 

3.4522466 

3.4523998 

N. 

Logarith . 

2834 

2835 

2836 

2837 

2838 

3.4523998 

34525531 

3.4527062 

3.4528593 

3.4530124 

2839 

2840 

2841 

2842 
2843 

3.4531654 

3.4533183 

3.4534712 

3.4536241 

34537769 

2844 

2845 

2846 

2847 

2848 

3.4539296 

3.4540823 

3.4542349 

34543875 

3.4545400 

2849 

2850 

2851 

2852 

2853 

3.4546924 

3.4548449 

3.4549972 

3.4551495 

3.4553018 

2854 

2855 

2856 

2857 

2858 

3.4554540 

3.4556061 

3.4557582 

3.4559102 

3.4560622 

2859 

2860 

2861 

2862 
2863 

3.4562142 

3.4563660 

3.4565179 

3.4566696 

3.4568213 

2864 

2865 

2866 
2867 

3-4569730 

3.4571246 

3.4572762 

3-4574277 

N. 

Logarlth. 

2867 
2868’ 
2869' 
2870' 
287 1| 

3.4574277 

3457-5791 

34577305 

3.4578819 

3.4580332 

2872' 

2873 

2874 

2875 

2876 

3.4581844 

3.4587356 

3.45848  68 
3.4586378 
3.4587889 

2877 

2878 

2879 

2880 

2881 

3.4589399 

3.4590908 

3.4592417 

34593925! 

34595433' 

288213.45^6940 
28833. 4598446; 
288413.4599953; 
288513.4601458: 
288613.4602963 

2887 

2888 

2889 

2890 

2891 

1 

^,4604468- 

3.4605972* 

3.4607475 

3.4608978 

3.4610481 

289^3.4611983 
2893  3.4613484 
2B94'^.46i  4985 
2895I3. 4616486 
2890  3.4617986 

2897 

2898 

2899 

2900 

(3.4619485 

3.4620984 

3.4622482 

3.46.2398c 

*9  00 


i 


"  -  —  ... 

2900 

« 

X- 

N. 

Logarith. 

N. 

Logarithm 

Logarith 

2901 

3.4625477 

2934 

3.4674601 

2967 

3.4723175 

2902 

3.4626974 

2935 

3.4676081 

2968 

3.4724639 

2903 

3.4628470 

2936 

3.467756° 

2969 

3.4726102 

2904 

3.46299  66 

2937 

3.4679039 

2970 

3.4727564 

2905 

3.4631461 

2938 

3.46805 18 

2971 

3.4729027 

b  m  '«i 

2906 

3.4632956 

2939 

3.4681996 

**Jv- 

2972 

3.4730488 

2967 

3.463445° 

2940 

3.4683473 

2973 

3.4731949 

2908 

3.4635944 

2941 

3.4684950 

■r 

2974 

3*4733410 

2909 

34637437 

2942 

3.4686427 

2975 

3.4734870 

2910 

3.4.638930 

2943 

3.4687903 

2976 

3.4736329 

i"  ■  m  1 

2911 

3.4640422 

. 

2944 

3.4689378 

2977 

3.4737788 

2912 

3.4641914 

2945 

3.4690853 

2978 

3-4739247 

2913 

3.4643405 

2946 

3.4692327 

2979 

3.4740705 

2914 

3.4644895 

2947 

3.4693801 

2980 

3.4742163 

2915 

3.4646386 

2948 

3.4695275 

2981 

3.4743620 

2916 

3.4647875 

2949 

à 

3.4696748 

..  V 

2982 

k 

3.4745076 

2917 

3.4649364 

2950 

3.4698220 

2983 

3.4746533 

2918 

3.4650853 

2951 

3.4699692 

2984 

3.4747988 

2919 

3.4652341 

2952 

3.4701 163 

2985 

3.4749443 

2920 

3.4653828 

2953 

3.4702634 

2986 

3.4750898 

2921 

3.4655316 

2954 

3.4704105 

2987 

3.4752352 

2922 

3.4656802 

2955 

3-470557-) 

2988 

3.4753806 

2923 

3.4658288 

2956 

3.4707044 

2989 

3-4755259 

2924 

3.4659774 

2957 

3.4708513 

2990 

3.475^712 

2925 

3.4661259 

2958 

3.4709982 

2991 

3.4758164 

29263.4662743 

2959 

■  1 

3.4711450 

2992 

3.4759616 

292713.4664227 

2960 

3.4712917 

2993 

3.4761067 

2928I3. 466571 1 

296l 

3.4714384 

2994 

3.47625 18 

129293.4667194 

2962 

3.4715851 

2995 

3.4763968 

2930 

13.4668676 

2963 

3  4717317 

2996 

3.4765418 

2931 

3.4670158 

2964 

3.4718782 

ï 

2997 

a. 

3.4766867 

2932 

3.4671640 

2965 

3.4720247 

2998 

3.4768316 

2933 

3.4673121 

2966 

3.4721711 

2999 

3.4769765 

2934 

3.4674601 

I2967 

3*4723175 

3000 

3.4771213 

-■»  ■  '  '  " 

3000 

t  * 


3000  - 

N. 

Logarith . 

N. 

Logarith. 

N. 

Logarithm 

3001 

3002 

3003 

3004 

3005 

3.4772660 

34774107 

3-4/75553 

3.4776999 

3.4778445 

3034 

3035 

3036 

3037 

3038 

3.4820156 

3.4821587 

3.4823018 

3.4824448 

3.4825878 

3067 

3068 

3069 

3070 

3071 

3.4867138 

3.4868554 

3.4869969 

3.4871384 

3.4872798 

3006 

3007 

3008 

3009 

3010 

3.4779890 

3.4781334 

3.4782778 

3.4784222 

3.4785665 

3039 

3040 

3041 

3042 

3043 

3.4827307 

3.4828736 

3.4830164 

3.4831592 

3.4833019 

3072 

3073 

3074 

3075 

3076 

3.487421* 

3.4875626 

3.4877039 

3.4878451 

3.4879863 

3011 

3012 

3013 

3014 

3°*5 

3.4787108 

3.4788550 

3.4789991 

3.4791432 

3.4792873 

3°44 

3045 

3046 

3047 

3048 

3.4834446 
3.4835873 
3.4837299 
3.4838725 
3.48401 50 

3077 

3078 

3079 
3OJ80 

308l 

3.4881275 
3.4882686 
3.4884097 
3.4885507 
3.48869 17 

3016 

3017 

3018 

3019 

3020 

3.4794313 

3-4795753 

3.4797192 

3.4798631 

3.4800069 

3049 

3050 

3051 

3052 

3053 

3.4841574 
3.4842998 
3.4844422 
3.4845845 
3.48472  68 

3082 

3083 

3084 

3085 

3086 

3.4888326 

3.488973$ 

5.4891144 

3.4892552 

3.4893959 

3021 

3022 

3023 

3024 

3025 

3.4801507 

3.4802945 

3.4804381 

3.4805818 

3.4807254 

3054 

3055 

3056 

3057 

3058 

3.4848690 

3.4850112 

3.4851533 

3.4852954 

34854371 

3087 

3088 

3089 

3090 

3091 

3.4895366 

3.4896773 

3.4898179 

3.4899585 

3.4900990 

3026 

3027 

3028 

3029 

3030 

3.4808689 

3.4810124 

3.4811559 

3.4812993 

3.4814426 

3059 

3060 

3061 

3062 

3063 

34855795 

3.4857214 

3.4858633 

3.4860052 

3.4861470 

3092 

3093 

3094 

3095 

3096 

3.4902395 

3.4903799 

3.4905203 

3.4906607 

34908009 

3031 

3032 

3°33 

3034 

3.4815859 

3.4817292 

3.4818724 

3.4820156 

3064 

3065 

3066 

3067 

3.4862888 

3.4864305 

3.4865721 

3.4867138 

3097 

3098 

3099 

3 100 

3.4909412 

34910814 

3.49122x6 

34913617 

«> 

3100 

3ioo 


N. 

Log  ar  it  h. 

3  io  i 
q  102 

3103 

3104 

5105 

3.4915018 

3.4916418 

3.4917818 

3.4919217 

3.4920616 

3  106 
<3107 
3I08 

>  io9 
3110 

3.4922014 

3.4923413 

3.4924810 

3.4926207 

3.4927604 

3111 

3112 

3113 

3lH 

3115 

31.4929000 

3.4930396 

'3.493 1791 

4.4933186 

3.4934580 

5 

3ti6;3.493$974 

31 1713-49375^8 

3118I34938761 
31 x9  3*4940154 
3120:3.4941546 

3121 

3x22 

3i23 

3x24 

3125 

..  . 

3.4942938 

3.4944329 

3.4945720 

3.4947110 

3.4948500 

3  1  26j 

3128 

3x29 

3130 

3.4949890 

3.4951279 

3.4952667 

3.4954056 

3.4955443 

3131 

3132 

3  x33 

3134 

3.4956831 

3.4958218 

3.4959604 

3.4960990 

1ST.  j  Log  ar  it  h. 

3134 

3135 

3136 

3137 

3138 

3'.496o99o 

3.4962375 

3.4963701 

3.4965145 

3.4966529 

3 1 3  9 

3140 

3141 

3142 
3  543 

j 

I3.4967913 
3  .•496929  6 
3.4970679 
34972062 
3*4973444 

3144 

3145 

3146 

3147 

3148 

3-4974825 

3.4976206 

34977587 

3.4978967 

3.4980347 

3H9 

3150 

3151 

3152 

3153 

3498i727 

3.4983106 

3.4984484 

3.4985862 

3.4987240 

3154 

3151 

3156 

3157 

3158 

3.4988617 

3.4989994 

3.4991370 

3.4992746 

3.4994121 

3159 

3160 

3161 

3162 

3 IÔ3 

3.4995496 

3.-4996871 

3.4998245 

3.4999619 

3.5000992 

3164 

316? 

3166 

3167 

3.5002365 
3.5003737 
3.5005109 
3.500648 1 

AT.  VLogarith. 

3 167J3.5006481 
316813.5007852 
3  i69';3.!5009222 
317013.5010593 
3 17ij3*  5011962 

317: 
3173 
317  A 
3  I75 
3  176 

3-5° 1 3  3  32 
3*5014701 
.^3.5016069 
'3.5017437 
>‘3. 5018805 

i  . 

3177 

3I7S 

3175 

318c 

3181 

^3.  5020172 

3.5021539 
3.^02290  5 
r  3^502427  i 

3.5025637 

3182 

3  i83 

3184 

3185 

3186 

13.5027002 

'3.5028366 

3.5029731 

3.5031094 

3.5032458 

3187 

3188 

3189 
3Ï90 
3191 

3*5033821 

3*5035183 

3*5036545 

3.5037907 

3*5039268 

3192 

3 1 93 

3194 

3 1 9  5 
3196 

3.5040629 

3.5041989 

3.5043349 

3.5044709 

3.5046068 

3-197 

3198 

3199 

3200 

3.5047426 

3.5048785 

3.5050142 

3.505150c 

5  200  * 

MT.'l^oîtP  ' 


. .  ■  «■■—•I  '  I  Witt, . . .  V  nf  mn  ..‘-If . » . V 

3200 


n. 

Logarithm 

3201 

3202 

3203 

3204 

3205 

3.5052857 

3.5054213 

3.5055.569 

3.5056925 

,3.5058280 

i 

3206,3.5059635 
3207  3.5060990 
3208.3*5062344 
32093.5063697 
32io|3. 5065050 

321 1J3.5066403 
3212-3.5067755 
321313.5069107 

32i4!3-5°7°459 

3215*3.5071810 

3216 

3217 

3218 

3219 

3220 

3.5073160 

3-5°745n 

3.5075860 

3.5077210 

3.5078559 

3221 

3222 

3223 

3224 

3225 

3.5079907 

3.5081255 

3.5082603 

3.508395° 

3.5085297 

3226 

3227 

3228 

3229 

3230 

3,5086644 

3.5087990 

3.5089335 

3.5090680 

3.5092025 

3231 

3232 

3233 

3234 

3.509337° 

3.50947x3 

3.5096057 

3.5097400 

jnt. 

Logarith. 

3234 

3235 

3236 

3237 

3238 

3.509740c 
3.5098743 
3.5100085 
3.5101427 
3.51027  68 

3239 

3240 

3241 

3242 

3243 

3.5 104109 
3*5 10545c 
3,5 10679c 
3.5 10813c 
3.5109469 

3244 

3245 

3246 

3247 

3248 

3.51 10808 
3.5 112147 
3,5113485 
3.5114823 
3.5 1 16160 

3249 

3250 

3251 

3252 

3253 

3.5117497 
3.5118834 
3.5 120170 
3.5121505 
3.5 122841 

3254 

3255 

3256 

3257 

3258 

3.5124175 
3,5125510 
3.5 126814 
3.5.128178 
3*5 1 295 1 1 

3259 

326c 

3261 

3262 

3263 

3.5 130844 
3.5132176 
3.5133508 
3.5134840 
3.5 136171 

3264 

5265 

3266 

3267 

3.5137501 
3.5 138832 
3.5 140162 
3.5141491 

Ee 


JNT. 

1  Logarithm 

3267 

3268 

3£69 

3270 

3271 

3.5141491 

3.5142820 

3,5144149 

3.5H5478 

'3.5146805 

3272I36 14^133 

3273  >5 14946o 
3274|3*5i5°7^7 

327553-5152113 

32763-5153439 

« 

3277 

3278 

3279 

3280 

3281 

3  5154764 

3.5156089 
3.5157414 
3.5158738- 
345 160062 

3282 

3283 

3284 

3285 

3286 

3.5 161386 
3.5 162709 
3.5 16403 1  1 
3.5165354 
3.5 166676 

3287 

3288 
32S9 
329c 
3291 

3.5167997 
3.5 169318 
3.5170639 

3-5I71959 

3.51-  279 

3292 

3293 

3294 
329s 
3296 

3.5174598 

3-5  1759I7 
3-5177236' 

3-5  *7^554 
3.5179872 

3297 

3298 

3299 

3300 

3.5  18H89 
36  l82506 
3.5  183823 

3.5185139 

3300 

g  geo 

N.  j Logarith . 

IsT. 

Logarith, 

iST.  J  Logarith. 

330i?3.5i8645‘5 

3334 

3.5229656 

3367^3.527243! 

3302 

3*5  l8777i 

3335 

3.5230958, 

336813.5273721 

3'3°3 

3.5 189086 

3336 

3.5232260 

33<59,3- 5275°i° 

33°4 

3.5.190400 

3337 

3.5233562 

337°,  3-5276299 

33°5 

3.3191713 

3  3  3  8 

3.5234863 

3371 

3.5277588 

5306 

3.5193028 

3339 

3.5236164 

3372 

3.5278876 

33°7 

3.3194342 

3340 

3.5237465 

3373 

3.5280163 

3308 

3  -5195*555 

3341 

3.5238765 

3374 

3-528x45 1 

3}G9 

3.5 196968 

3342 

3.5240064 

3375 

3.5282738 

'33:.lO 

3.5 198280 

3343 

3.5241364 

337*5 

3.5284024 

33 11 

3-5 199592 

3344 

3.5242663 

3377 

3.5285311 

3312 

3.5200903 

3345 

3.5243961 

3378 

3.5286596 

33 1 3 

3.52O22I4 

3346 

3.5245259 

3379 

3.5287882 

3  3 1 4 

3.5203525 

3347 

3.5246557 

3380 

3.5289167 

13 1 5 

3. ■5204833 

3348 

3.5247854 

3381 

3.5290452 

3316 

3.5206l45 

3349 

3.5249151 

• 

3382 

3.5291736 

3  3 1 7 

3:5207455 

335° 

3.5250448 

3383 

3.5293020 

33 18 

,3.5208764 

335 1 

3.1}  25 1744 

3384 

3.5294304 

3  3 1 9 

3.5210073 

3352 

3,5253040 

3385 

3.5295587 

3320 

3.52II381 

3353 

3.5254336 

ï 

3386 

3.5296870 

3321 

3.5212689 

3354 

3.525563I 

3387 

3.5298152 

3322 

3.5213996 

3355 

3.5256925 

3388 

3.5299434 

3323 

3.5215303 

3356 

3.5258219 

3389 

3. 5300716 

3324 

3.521661O 

3357 

3.5259513 

3390 

3.5301997 

3325 

3.52I7916 

3358 

3.5260807 

3391 

3*53°327^ 

3326 

3-52I9222 

3359 

3.5262100 

3392 

3.5304558 

1327 

3..522O528 

3360 

3.5263393 

:  / 

3393 

3.5305839 

3328 

3.522X833' 

:  , 

3361 

3.5264685 

3394 

3-5307ii3 

3329 

3.5223I38 

3362 

3.5265977 

3395 

3-5308398 

333° 

3.5224442 

3363 

3.5267269 

. 

339*5 

3.5309677 

3331 

3.522574 6 

3364 

3.526856O 

3397 

3.5310955 

3332 

3.5227050 

3365 

3.5269851 

3398 

3-5312234 

|3333 

35228353 

3366 

3.5271  141 

3399 

3-53I35I2 

3334 

3.5229656 

3367 

3.527243I 

3400 

3.5314789 

3400 


34o° 

N 

Logarithm 

N. 

Logarithm 

N. 

Logarith. 

3401 

3.53 16066 

3434 

3.5358003 

3467 

3-5399538 

3402 

3*5317343 

3435 

3.5359267 

3468 

3.5400791 

3403 

3  5318619 

3436 

3.5360532 

3469 

3.5402043' 

3404 

3-53198  95 

3437 

3.5361795 

3470 

3.5403295 

3405 

3-5321171 

3438 

3.5363059 

3471 

3.5404546 

3406 

3.5322446 

3439 

3.5364322 

3472 

3.5405797 

3407 

3.5323721 

3440 

3.5365584 

3473 

3.5407048 

3408 

3.5324996 

3441 

3.5366847 

3474 

3.5408298 

3409 

3.5326270 

3442 

3.5368109 

3475 

3.5409548 

3410 

3.5327544 

3443 

3.5369370 

3476 

3.54x0798 

3411 

3.5328817 

3444 

3.5370631 

3477 

3.5412047 

3412 

3.5330090 

3445 

3.5371892 

3478 

3.54x3296 

3413 

3- $331363 

3446 

3-5373153 

3479 

3.5414544 

3414 

3.5332635 

3447 

3*5374413 

3480 

3-54I5792 

3415 

3-5333907 

3448 

3-5375673 

3481 

3.5417040 

3416 

3-533517  9 

3449 

3.5376932 

3482 

3.5418288 

3417 

3.5336450 

345° 

3.5378191 

3483 

3-5419535 

3418 

3.533772I 

3451 

3-5379450 

3484 

3.5420781 

3419 

3.5338991 

3452 

3.5380708 

3485 

3.5422028 

3420 

3.5340261 

3453 

3.5381966 

3486j3-5423274 

3421 

3-534I53I 

3454 

3.5383223 

3487-3.54245*9 

3422 

3.53428OO 

3455 

3.5384481 

3488,3.5425765 

3423 

3.5344069 

3456 

3-5385737 

34893-5427010 

3424 

3-5345338 

3457 

3.5386994 

34903-5428254 

3425 

3.5346606 

3458 

3.5388250 

34913.5429498 

* 

3426 

3-5347874 

3459 

3.5389506 

3492 

3.5430742 

3427 

3.5349HI 

3460 

3.5390761 

3493 

3.5431986 

3428 

3.5350408 

3461 

3.5392016 

3494 

3.5433229 

3429 

3-5351675 

3462 

3.5393271 

3495 

3-5434472 

3430 

3.5352941 

3463 

3-5394525 

3496|3-54357i4 

3431 

3.5354207 

3464 

3-53957  79 

3497 

3.5436956 

3432 

3-5355473 

34-65 

3.5397032 

3498 

3.5438198 

3433 

3-5356738 

3469 

3.5398286 

3499 

3-5439439 

3434 

3,5358003 

3467 

3-5399538 

3500S3. 5440680» 

K  e  % 

Q 

Q 

■JO  , 

sJl 

0 

0 

N. 

Logarith . 

N. 

Logarith . 

N.  | Logarith> 

31°i 

3-5441921 

3534 

5.5482665 

35<57  3- 552303l 

3502 

3.5443161 

3535 

3.5483894 

35683.5524248 

350 

3  •‘544440 1 

3536 

3.5485123 

3569  3.55254<55 

35°4 

3.5445641 

3537 

3.5486351 

35703.5526682 

3505' 

5.5446880 

3538 

3.5487578 

3571I3.5527898 

35°6 

3.5448 1 19 

3539 

3.5488806 

3572;3.5529H4 

35°7 

3.5449358 

3540 

3.5490033 

3573j*553°33° 

35°8 

3.5450596 

3541 

3,5491259 

35743*5531545 

3509 

3.545^34 

3542 

3.5492486 

3575;3-55327<5o 

35i° 

3.5453071 

3543 

^.5493712 

35763.5533975 

3511 

3.5454308 

3544 

3.5494937 

35773.5535189 

3512 

3-5455545 

3545 

3.5496162 

3578j3.5536403 

351? 

3.5456781 

3546 

3-5497387 

35793.55376I7 

35H 

3.5458018 

3547 

3.5498612 

35803.5538830 

3^!c 

3*5459253 

3548 

3.5499836 

3581! 

3.5540043 

?5I6 

3.5460489 

3549 

3.5501060 

35823.5541256 

3517 

3.5461724 

3550 

3.5502284 

35833.5542468 

35j8 

$•  5462958 

3551 

3*5503507 

35843.5543680 

3  5 1 9 

3.5464193 

3552 

3-5  50473° 

3  5  ?  5 

3.5544892 

3520 

3.5465427 

3553 

3.5505952 

3586|3. 5546103 

3521 

3.5466660 

3554 

3.5507174 

3587 

3-5547314 

3522 

3.5467894 

•*555 

3.5508396 

3588 

3.5548524 

3^23 

3.5469126 

3556 

3.5  5O9618 

35893*5549735 

3524 

3-$47°3‘59 

3557 

3.5510839 

3590:3.5550944 

3525 

3.547I59I 

355» 

3.5512059 

3591 

3.5552154 

3526 

3.5472823 

3559 

3.55I328C 

3592|3-5553363 

3527 

3.5474055 

356c 

$*55!450C 

3593 

3*5554572 

3528 

3.5475286 

35<>i 

3.55I572C 

3594 

3-5555781 

3529 

3.5476517 

3562 

3.5516935 

3595 

3.5556989 

353c 

3*5477747 

3563 

3.5518158 

3596 

3  5558197 

3531 

3-5478977 

3564 

■3.5519377 

3597 

3.5559404 

3*5 

3.5480207 

i 

3565 

3.5520595 

3598 

3.5  560612 

3533 

5*5481436 

1 

356d 

>3.5521813 

3599 

3.5561818 

3534 

J3.5482665 

3567 

3.5523031 

1  .  

1360c 

3.5563025 

3609 


3600 


n.  i 

Logarith . 

3601 

3602 

3603 

3604 

3605 

5.5564231 

S-*?  5<s'5437 
5.5566643 
3.5567848 
3.5569053 

3606 

3607 

3608 

3609 

3610 

3.5570257 

3.5571461 

3.5572665 

3.5573869 

3-5575072 

3611 

3612 

3613 

3614 

3615 

3*5576275 

3-5577477 

3.5578680 

3.5579881 

3.5581083 

3616 

3617 

3618 

3619 

3620 

3.5582284 

3.5583485 

3.5584686 

3-5585886 

3.5587086 

3621 

3622 

3623 

3624 

3625 

3.5588285 

3.5589484 

3.5590683 

3.5591882 

3.559308° 

362^ 

3627 

362? 

3625 

?6?c 

3-5594278 

'3-5595476 

,3.5596673 

>'3.5597870 

43-5  599066 

3631 

363: 

363: 

3«3‘ 

3.5600262 

1  3.56.01458 
]  3.5602654 
1-  3.56O3849 

N.  | LogVrith. 

3667^3.5  643 1:09 
3668^.5644293 
3669(3.5645477 
3670,3.5646661 
3671)3.5647844 

3672*- 

3673  : 
3674; 

3675 

3676; 

-  . 

j. 56490271 

3. 5  6502O9J 

J.5651392I 

3.5652573 

S-5<553755 

3677 

3678 

3679 

3680 

3681 

3.5654936 

3.5656H7 

3.5657298 

3.5658478 

3.5659658) 

3682 

3683 

3684 

3685 

3686 

3.5660838  I 
3.5662OI7I 
3.5663I96I 
3.5664375 
3-5665553 1 

3687 

3688 

3689 

3690 

3691 

3.566673I  I 
3.56679O9] 
3.5669087I 
3.567O264] 

3.567H4O 

3692 

3693 

3694 

3695 

3696 

3.5672617) 

3.5673793 

13.5674969 

3.5676144 

3.5677320 

3697 

369Ç 

3695 

370c 

^3.5678494 
3.5679669 
3.'568o843 
)  3.5682017 

K. 

Logarith .  | 

3634 

3635 

3636 

3637 

3638 

3.5603849 

3.5605044 

3.5606239 

3.5607433 

3.5608627 

3639 

3640 

3641 

3642 

3643 

3.5609821 

3.5611014 

3.5612207 

3.5613399 

3.5614592) 

3644 

3^5 

3646 

3^47 

3648 

3.5615784 

3.5616975 

3.5618167 

3.5619358! 

3.5620548 

I3649 

365c 

3651 

3652 

3653 

3.5621739 

3.5622929 

3.5624118 

3.5625308 

3.5626497 

3654 

3655 

.3.5627685 

3.5628874 

3656  3.$630062| 
13657  3.563125° 
365813.5632437 

36593.5633624 
13660  3.563  48  ill 
3661  3.5635997 
(3662  3.5637183 
36633-5638369 


3664 

3665 
366  c 

3667 


3--:<539555 

3.564O74CI 

3.5641925 

3.5643109! 


37OO 


3700 

N. 

Logarith. 

3701 

3702 

3703 

3704 

3705 

3.5683191 

3.5684364 

3.5685537 

3.5686710 

3.5687882 

3706 

3707 

3  70s 

3709 

3710 

3.5689054 

3.5690226 

3*569 1 397 
3.5692568 

3*569373  9 

3711 

3712 

3713 

3714 

3715 

3.5694910 

3.5696080 

3.5697249 

3.5698419 

3.5699588 

3716 

3717 
371S 

3719 

3720 

3.5700757 

3.5701926 

3.5703094 

3.5704262 

3.5705429 

3721 

3722 

3723 

3724 

3725 

3.5706597 

3.5707764 

3.5708930 

3.5710097 

'3.5711263 

3726 

3727 

3728 

3729 

3730 

3.5712428 

3-5713694 

3-57H759 

3*57I5924 

3.5717088 

3731 

3732 

3733 

3734 

3.5718252 

3.57x9416 

3.5720580 

3-5721743 

N. 

Logarith. 

3734 

3735 

3736 

3737 

3738 

3.5721743 

3.572290  6 
3.5724069 
3.5725231 
3.5726393 

3739 

3740 

3741 

3742 

3743 

3.5727555 

3.5728716 

3.5729877 

3.5731038 

3.5732198 

3744 

3745 

3746 

3747 
374s 

3-5733358 

3.5734518 

3-5735378 

3-5733837 

3-5737993 

3749 

3750 

3  7  5 1 

3752 

3753 

3-5739154 

3.57403x3 

3.5741471 

3.5742628 

3.5743786 

3754 

3755 

3756 

3757 

3758 

3.5744943 

3.5746099 

3.5747256 

3.5748412 

3.5749568 

3759 

3760 

3761 

3762 

3763 

3.5750723 

3.5751878 

3-5753033 

3.5754188 

3-5755342 

3764 

37^5 

3766 

37<57 

3.5756496 

3-5757650 

3.5758803 

3-575S956 

Logarith . 

3767 

3768 

3769 

3770 

3771 

3-5759959 
3.5761 109 

3.5762261 

3.5763413 

3.5764565 

3772 

3773 

3774 

3775 

3776 

3-=!7657i7 

3.5766868 

3.5768019 

3.5769170 

3.5770320 

3777 

377 8 

3779 

3780 

3781 

3.5771470 

3.5772620 

3.5773769 

3.5774918 

3.5776067 

3782 

3783 

3784 

3785 

3786 

3-5777215 
3  5778363 

3 -57795 1 1 
3.5780659 

3.578l8o6 

3787 

3788 

3789 

3790 

3791 

3.5782953 

3.5784IOO 

3.5785246 

3.5786392 

3-5787538 

3792 

3793 

3794 

3795 

3796 

3.5788683 

3.5789828 

3.5790973 
3.57921  l8 
3.5793262 

3797 

3798 

3799 

3800 

1  «*■■■-■  .  4 

3.5794406 

3.579555° 

3.5796693 

3.5797836 

3800 

cH* 


O 

O 

oo 

on 

AT. 

Logarith. 

© 

N. 

Logarith. 

I 

N. 

Logarith . 

3801 

3802 
38°3 

3804 

3805 

3.5798979 

3.5800121 

3.5801263 

3.5802405 

3.5803547 

3834 

3835 

3836 

3837 

3838 

3.5836521 

3.5837654 

3.5838786 

3.5839918 

3.5841050 

3867 

3S68 

3869 

3870 

3871 

3.5873742 

3.5874865 

3.5875987 

3.5877110 

3.5878232 

3806 

3807 

3808 

3809 

3810 

3.5804688 
3.5805829 
3.5806969 
3.58081 10 
3.5809250 

3839 

3840 

3841 

3842 

3843 

3.5842181 

3.5843312 

3.5844443 

3.5845574 

3.5846704 

3872 

3873 

3874 

3875 

3876 

3-5879353 

3.5880475 

3.5881596 

3.5882717 

3.5883838 

3811 

3812 

3813 

3814 

3815 

3.5810389 

3.5811529 

3.5812668 

3.5813807 

3.5814945 

3844 

3845 

3846 

3847 

3848 

3.5847834 
3.5848963 
3.5850093 
3.585 1222 
3.5852351 

3877 

3878 

3879 

3880 

3881 

3.5884958 
3.5886078 
3.5887198 
3.5888317 
3.588943  6 

3816 
3  8 1 7 
3818 
38x9 
3820 

3.5816084 

3.5817222 

3.5818359 

3.5819497 

3.5820634 

■ 

3849 

3850 

3851 
3452 
3853 

3*5S5  3479 
3.5854607 

3-5S55735 

3.5856863 

3.5857990 

3882 

3883 
3  884 
3885 

3  886 

3.5890555 

3.5891674 

3.5892792 
3.5893  910 

3.5895028 

■ 

3821 

3822 

3823 

3824 

3825 

3.5821770 

3.5822907 

3.5824043 

3.5825179 

3.5826314 

3854 

3855 

3856 

3857 

3858 

3.5859117 

3.586O244 
3.586I  37O 
3.5862496 
3.5863622 

3887 

3888 

3889 

3890 

3891 

3.5896145 

3.5897263 

3.5898379 

3.5899496 

3.5900612 

3826 

3827 

3828 

3829 

3830 

3.5827450 
3.5828585 
3.5829719 
3.5830854 
3.583 1988 

3859 

3860 

3861 

3862 

3863 

3.5864748 

3.5865873 

3.5866998 

3.5868123 

3.5869247 

3892 

3893 

3894 

3895 

3896 

3.5901728 

3.5902844 

3.5903959 

3.5905075 

3.5906189 

3831 

3832 

3833 

3834 

3.5833122 

3.5834255 

3.5835388 

3.5836521 

3864 

3865 

3866 

3867 

3.5870371 

3.5871495 

3.5872618 

3.5873742' 

3897 

3898 

3899 

3900 

3.5907304 

3.5908418 

3.5909532 

3.5910646 

3900 

3900 


N \ 

Logarith . 

3901 

|39°2 

I3903 

3904 

3905 

3-59”759 

3.5912873 

3.5913986 

3.5915098 

3.$9l62lO 

13906 

3907 

3908 

139°  9 
J3910 

3-5917322 

3.5918434 

3.5919546 

3.5920657 

3.5921768 

3911 

3912 

3913 
39H 

39I5 

3.5922878 

3.5923988 

3.5925098 

3.5926208 

3.5927318 

[39 1  ^ 

{3917 

3918 

3919 

13920 

3.5928427 

3.5929536 

3.5930644 

3-5931753 

3.5932861 

[3921 

13922 

3923 

3924 

3925 

3.5933968 

3.5935076 

3.5936183 

3.5937290 

3.5938397 

[3926 

3927 

3928 

3929 

3930 

3.5939503 

3.5940609 

3.5941715 

3.5942820 

3.5943925 

3931 

3932 

3933 

3934 

3.594503° 

3.5946135 

3.5947239 

3.5948344 

atom* 


IN. 

Logarithm  1 

391< 
393‘ 
39  3 
393 / 
393* 

3.5948344 

3-5949447 

3.595055I 

3-5951654 

34952757 

3935 

394c 

394* 

3942 

3943 

?3*5953860 
}  3*5954962 
3.$956064 
'3.5957166 
3.5958268 

3944 

3945 

3946 

3947 

3948 

3.5959369 

3.5960470 

3-596I57I 

3.5962671 

3.5963771 

3949 

3950 

3951 

3952 

3953 

3.5964871 

3.5965971 

3.5967070 

3.5968l69 

3.5969268 

3954 

3955 

3956 

3957 

3958 

3.5970367 

3.5971465 

3.5972563 

3.5973660 

3.5974758 

3959' 

3960 

3961 
3962c 
3963c 

Î.5975855 

3.5976952 

3.5978048 

3.5979145 

!.598024l 

39643 

3965  : 
39  66 

3967 

Î.5981336 

;.5982432 

‘*5983527 

Î.59S4622 

1  N- 

Logarith. 

396 

396 
396< 
397< 

397 

7  3.5984622 

S3.5985717 

9  3-59868i  1 

23.5987905 

t  3.5988999] 

3972 
3  971 

3974 

3975 

3976 

23.5990092 

>3.599h86 

l-  3.5992279] 
3.5993371 
>  3-5994464| 

3977 

3978 

3979 

3980 
(3981 

3.5995556) 

3.5996648 

3*5997739 
3.599883  ii 

3.5999922] 

(3982 

3983 

3984 

3985 

3986 

3.6001013 

3.6002103] 

3.6003193 

3.6004283 

3.6005373] 

3987 

3988 

3989 

399o; 

3991 

3-6006462] 
3.6007551 
3.6008640 
5.6009729 
5.60 10817 

3992; 

3993: 

3994; 

3395 

3996; 

5.601 1905 

5.6012993] 

5.60140801 

5.60151681 

5.6016255] 

3997  2 

3998  3 

3999  3 
4000 3 

Î. 6017341 
.6018428 
.6019514 
.60206001 

400CÎ 

4000 


N. 

Logarïth. 

4001 

4002 

4003 

4004 

4005 

3.6021685 
3.602277  i 
3.6023856 
3.6024941 
3.6026025 

4006 

4007 

4008 

4009 

4010 

3.6027109 
3.6028193 
3.6029277 
3^6030361 
3.603 144.; 

401 1 

4012 

4013 

4014 

4015 

3.6032527 

3.6033609 

3.6034692 

3.6035774 

3.6036855 

4016 

40x7 

401 8 

4019 

4020 

3.6037937 
3.6039018 
3.6040099 
3.6041  f8o 
3.6042261 

4021 

4022 

4023 

4024 

4025 

3.6043341 

3.6044421 

3.6045500 

3.6046580 

3.6047659 

4026 

4027 

4028 

4029 
^.030 

3.6048738 
3.60498 16 
3.6050895 
3.6051973 
3.6053050 

4031 

4032 

4033 

4034 

3.6054128 

3.6055205 

3.6056282 

3.6057359 

1  N' 

Logarith. 

.4034 

4035 

14036 

14037 
(4038 

3.6057359 
3.6058435 
3.60595 12 
3.6060587 
3.606 1663 

4P39 

I4040 

4041 

I4042 

(4043 

3.6062739] 

3.6063814] 

3.6064888] 

3.6065963] 

3.6067037 

I4044 

4045 

4046 

4047 

4048 

3.6068 1 1  il 
3.60691851 
3.6070259] 
3.6071332] 
3.6072405] 

4049 
I40  50 

4051 

4052 

4053 

3*6073478 
3.6074550] 
3. 6075622) 
3.6076694 
3.6077766 

I4054 

4055 

4056 

4057 
|4°58: 

3.6078837] 

3 .6079909] 
3.6080979] 

3  6082050] 
5.6083120] 

4059: 
4060  : 
I4061 
J4062 
I406  3  ■' 

3.6084190] 

3.6085260] 

3.6086330] 

3.6087399] 

3.6088468] 

4064  : 
I4065  3 
J4066  : 
I4067  : 

5.6089537) 

>.6090605] 

3.609x674 

1.60927421 

F  f 


1  N 

.  Logarithm 

4065 

I406Ê 

4065 

407c 

J4071 

7  3.6092742 
3.6093809 
3.6094877 

)|3.6o95944 

I3.609701 1 

4072 

4073 

4074 

4075 
[4076 

3.6098078 

3.6099144 

3.6100210 

3.6101276 

3.6102342 

4077 

4078 

4079 
[4080 
4081 

3*6103407 

3.6104472 

3.6105537 

3.6106602 

3.6107666 

[4082 

[4083 

(4084 

J4085 

14086 

3.6108730J 

3*61097941 
3.6110857I 
3.611 1921I 
3.6x12984! 

[4087 

[4088 

(4089 

[4090 

[4091 

4092 

4093  : 

4094  : 

4095  : 
I4096; 

3.6114046! 
3*6115 1091 
3.6116171J 
3.61 17233! 
3.6 1 182951 

5.6119350) 

3.6120417I 

3.61214781 

3.6122539] 

,.6123599] 

4097  3 
40983 

4099  3 

4100  3 

.6124660I 
.6125720] 
.6126779] 
.61 27839] 

4 1001 

4100 

N.  |> Logarith . 

410 1S3. 6128898 
4io2|3.6i299$7 
4103*3.613 1015 
41043.6132073 
.410^3.6133132 

410613.6134189 
4X07J3-6 1 3  5  247 
4108I3.6136304 
4X09I3.6137361 
4iioj3*6i384i8 

4111! 
4112, 
4x13! 
41 14 
,411*} 

3.6139475 

3.6140531 

3.6141587 

3.6142643 

3.6143698 

4116 

4117; 

4118: 

4119, 

4120 

3.6144754 

3.6145809 

3.6146863 

3.6147918 

3.6148972 

4121 

4122 

4123 

4124 

4125 

3.6150026 

3.6151080 

3.6152133 

3.6x53x87 

3.6154240 

4126 

4127 

4128 

4129 

4130 

3.6155292 

3.6156345 

3.6x57397 

3.6158449 

3.6159501 

4131 

4132 

4133 

4134 

3.6160552 

3.6161603 

3.6162654 

3.6163705 

2SE 


N. 

Logarith . 

4134 

4135 

4136 

4137 

4138 

3.6163705 

3.6164755 

3.6165805 

3.6166855 

3.6167905 

4139 

4x40 

4141 

4142 

4143 

3.6168954 

3.6170003 

3.6171052 

3.6172101 

3.6173149 

4H4 

4145 

4146 

4147 

4148 

3.6174197 

3.6175245 

3.6176293 

3.6177340 

3.61783871 

4149 

4150 

4151 

4152 
4X63 

>6*79434 
3.618048 1 

3.6181527 

3.6182573 

3.6183619 

4154 

4155 

4156 

4157 

4158 

3.6184665 

3.6185710 

3.6186755 

3.6187800 

3.6188845 

4159 

416c 

4161 

4162 

4163 

3.6189889 

3.6190933 

3.6191977 

3.6193021 

3.6194064 

4164 

4165 
4.1 66 
4167 

3.6195  107 
3.6196150 
3.6197193 
3.6198235 

N. 

Logarith. 

4167 

4168 

4169 

4170 

4171 

3.6198235 
3.6199277 
3.62003 19 
3.6201361 
3.6202402 

4172 

4173 

4174 

4175 

4176 

3.6203443 

3.6204484 

3.6205524 

3.6206565 

3.6207605 

4177 

4178 

4179 

4180 

4181 

3.6208645 
3.6x09684 
3.6210724 
3.621 1763 
3.6212802 

4182 

4x83 

4184 

4185 

4186 

3.6213840 

3.6214879 

3.6215917 

3.6216955 

3.6217992 

4187 

4188 

4189 

4190 

4191 

3.6219030 
3.6220067 
3.6221 104 
3.6222140 
3.622317 7 

4192 

4193 

4194 

419$ 

4196 

3.6224213 

3.6225249 

3,6226284 

3.6227320 

3.6228355 

4197 

4198 

4199 
420c 

3.6229390 

3.6230424 

3.6231459 

3.6232493, 

4200 


4200 

N. 

Logarithm 

4201 

4202 

4203 

4204 

4205 

3.6233  <527 
3,6234560 
3.6235594 
3.6236627 
3.6237660 

4206 

4207 

4208 

4209 

4210 

3.6238693 

3.6239725 

3.6240757 

3.6241789 

3.6242821 

4211 

4212 

4213 

4214 

4215 

3.6243852 

3.6244884 

3.6245915 

3.6246945 

3.6247976 

4216 

4?i7 

4218 

4219 

4220 

3.6249006 
3.6250036 
3.625 1066 
3.6252095 
3.6253 124 

4221 

4222 

4223 

4224 

4225 

3.6254153 
3.6255 182 
3.625621 1 
3.6257239 
3.6258267 

4226 

4227 

4228 

4229 

4230 

3.6259295 

3.6260322 

3.6261350 

3.6262377 

3.6263404 

4231 

4232 

4233 

4234 

3*6264430 

3.6265457 

3*6266483 

3.6267509 

L 


N. 

Logarith.  1 

4234 

4235 

4236 

4237 

4238 

3.6267509 

3.6268534 

3.6269559 

3.6270585 

3.6271610 

4239 

4240 

4241 

4242 

4243 

3.6272634 

3.6273659 

3.6274683 

3.6275707 

3,6276730 

4244 

4245 

4246 

4247 

4248 

3.6277754) 

3.6278777 

3.6279800 

3.6280823 

3.62,81845 

4249 

4250 

4251 

4252 

4253 

3.6282867 
3.6283889 
3.628491 1 
3.6285933 
3.6286954 

4254 

4255 

4256 

4257 

4258 

3.6287975 

3.6288996 

3.6290016 

3.6291036: 

3.6292057I 

4259 

4260 

4261 

4262 

4263 

3.6293076] 

3.6294096 

3.6295115 

3.6296134 

3.6297153 

4264 

4265 

4266 

4267 

3.629817? 

3.6299190 

3.6300208 

3.630x226 

Ff  21 


N. 

Logarith 

4267 

4268 

4269 

4270 

4271 

3.6301226 

3.6302244 

3*6303262 

3.6304279 

3.6305296 

4272 

4273 

4274 

4275 

4276 

3.6306312 

3.6307329 

3.6308345 

3.6309361 

3.6310377 

4277 

4278 

4279 

4280 

4281 

3.6311392 
3.63 12408 
3.6313423 
3.631443$ 

3.63x5452 

4282 

4283 

4284 

4285 

4286 

3.63 16467 
3.6317481 
3.63 18495, 
3  6319508 
3.6320522 

4287 

4288 

4289 

4290 

4291 

3.6321535 

3.6322548 

.3.6323560 

3.6324573 

3,6325585 

4292 

4293 

4294 

4295 

4296 

3.6526597 

3.6327609 

3.6328620 

3.6329632 

3.6330643 

4297 

4298 

4299 

4300 

3.6331654 

3.6332664 

3.6333674 

3.6334685 

4300 

4300 


N, 

Logarith. 

N. 

Logarith. 

• 

N. 

Logarith. 

4301 

3.6335694 

4334 

3.63.68889 

4367 

3.6401832 

4302 

3.6336704 

4335 

3.6369891 

4368 

3.6402826 

43°3 

3.6337713 

4336 

3.6370893 

4369 

3.6403820 

43  °4 

,.6338723 

4337 

3.6371894 

437c 

3.6404814 

43°5 

3.6339732 

4338 

3.6372895 

4371 

3.6405808 

43°6 

3.6340740 

4339 

3.6373896 

4372 

3.6406802 

4307 

3.6341749 

4340 

3.6574897 

4373 

3.6407795 

4308 

3.6342757 

4341 

3.6375898 

4374 

3.6408788 

4309 

3.6343765 

• 

4342 

3.6376898 

4375 

3.6409781 

4310 

3.6344773 

4343 

3.6377898 

43  76 

3.6410773 

4311 

3.6345780 

4344 

3.6378898 

4377 

3.6411765 

4312 

3.6346788 

4345 

3.6379898 

4378 

3.6412758 

4313 

3-6347795 

4346 

3.6380897 

4379 

3.6413749 

43  H 

3.6348801 

4347 

3.6381896 

4380 

3.6414741 

4315 

3.6349808 

4348 

3.6382895 

4381 

3.6415733 

43l6 

3.6350814 

4349 

3.6383894 

4382 

3.6416724 

43*7 

3.635 1820 

435° 

3.6384893 

4383 

3.6417715 

43*8 

3.6352826 

. 

435* 

3.63  85891 

4384 

3,6418705 

4319 

3.6353832 

4352 

3.6386889 

4385 

3.6419696 

4320 

3.6354837 

4353 

3.6387887 

4386 

3.6420686 

4321 

3.6355843 

4354 

3.6388884 

4387 

3.6421676 

4322' 

3.6356848 

4355 

3.6589882 

4388 

3.6422666 

4323 

3.6357852 

4356 

3.6390879 

4389 

3.6423656 

4324 

3.6358857 

4357 

3.6391876 

4390 

3.6424645 

4325 

3.6359861 

4358 

3.6392872 

4391 

3.6425634 

4326 

3.6360865 

0  ' 

4359 

3.6393869 

4392 

3.6426623 

4327 

3*6361869 

4360 

3.6394865 

4393 

3.6427612 

4328 

3.6362872 

4361 

3.6395861 

4394 

3.6428601 

4329 

3.6363876 

4362 

3.6396857 

4395 

3.6429589 

4330 

3.6364879 

4363 

3.6397852 

1 

4396 

3.6430577 

4331 

3.6365882 

4364I3. 6398847 

• 

4397 

3.6431565 

4332 

3,6366884 

4365*3.6399842 

4398 

3.6432552 

4333 

3,6367887 

4366b. 6400 8 q? 

4399 

3.6433540 

4334 

3.6368889 

'436713.6401832 

4400 

3.6434527 

44oc 

. 


44°° 


N". 

Logarith,  j 

4401 

4402 

4403 
440,1 
4405 

3.6435514 

3.6436500 

3.6437487 

3,6438473 

3.6439459 

44oé 

4407 

4408 

44°9 

4410 

3.6440445 

3.6441430 

3.6442416 

3.6443401 

3.644438^ 

44n 

4412 

4413 

4414 

4415 

3.644^371! 

3.64463551 

3.6447339 

3.6448323 

3.6449307 

4416 

4417 

4418 

4419 

4420 

3.6450291 

3.6451274 

3.6452257 

3.6453240 

3.6454i23 

4421 

4422 

4423 

4424 

442  5 

3.6455205 

3.6456187 

3.6457169 

3.6458151 

3.6459133 

4426 

'4427 

4428 

4429 

4430 

3.64601 14 
3.6461095 
3.6462076 
3.6463057 
3.6464037 

443 1 
4432; 
4433' 
4434: 

j. 6465017 
3.64659  97 
3.6466977 
3.6467957 

1 N • 

Logarith . 

443^3 
443 ç 
443  £ 
4437 
443  S 

.  3.6467957 
3.6468936 
3.6469915 
3.6470894 
3.6471873 

4439 

444c 

4441 

4442 

4443 

3.6472851 

3.6473830 

3.6474808 

3.6475786 

3.6476763 

4444 

4445 

4446 

4447 
I4448 

3.6477740 

3.6478718 

3.6479695 

3.6480671 

3.6481648 

4449 

4450 

4451 

4452 

4453 

3.6482624 

3.6483600 

3.6484576 

3.6485552 

3.6486527 

4454 

4455 
44  5  6 
4457 
445^ 

3.6487502 

3,6488477 

3.6489452 

3.6490426 

3.6491401 

4459 

4460 

4461 

4462 
14463 

3.6492375 

3.6493349 

3.6494322 

3.6495296 

3.6496269 

4464 

4465 
.4466 
4467  : 

5  6497242 
j. 6498215 

3  ^499187 
j. 6500160 

.n; 

Logarith . 

4467 

4468 

4469 

4470 
[4471 

3.6500160 

3.6501132 

3.6502104 

3.6503075 

3.6504047 

4472 

4473 

4474 

4475 

J4476 

3.6505018 

3.6505989 

3.6506960 

3.6507930 

3.6508901 

4477 

4478 

4479 

[4480 

4481 

3.650987^ 

3.6510841 

3.65118x1 

3.6512780 

3.6513749 

I4482 

4483 

4484 
448  5 
14486 

3.6514719 
3.6515687 
3.65 16656 
3.6517624 
3.6518593 

4487 

4488 

4489, 

4490 
449  ï 

3.65 19561 
3.6520528 
3.6521496 
3.6522463 
3.6523431 

4492  3.6524397 

4493  3.6525364 
14494  3.652633 1 

44953,6527297 

44963.6528263 

4497  ; 

4498  ç 

4499  3 
|4?oo|; 

J.6529229 

>.6530195 

!-653ii6o 

1.6532125 

4500 

45oo 


N. 


Logarith. 


N. 

Logarith . 

4501 

4502 

4503 

4504 

4505 

3.6133090 

3.6134011 

3.6^35019 

3.6535984 

3.6536948 

4506 

4507 

4508 

4509 

4510 

3.6537912 

3.6538876 

3.6539839 

3.6540802 

3.6541765 

4511 

4^x2 

4513 

41  *4 
4111 

3.6542728 

3.6543691 

3.6544653 

4.6545616 

3.6546578 

4«>  16*3.6547539 

45  x7;3*^54^5°i 
4518^6549462 

4$i9l3*655°423 
4520?3»  6551384 

4521(3*6*552345 
4522  3-65 5 3 306 
4<>23t3«6554266 
452413*65  5  5  226 
4525  3*6556186 

4526(3-6557145 

4527I3.6558105 
4528^.6559064 
4529  3.6560023 
453013.6560982 

453 1(3-6561941 
45323.6562899 

4533|3*656385  7 
4534(3.6564815 

4134 

4131 

4536 

4137 

4138 

3.65648I5 

3.6165773 

3.656673O 

3.6567688 

3.6568645 

4539 

4540 

4141 

4542 

4143 

3.65696O2 

3.6170119 

3.6571m 

3.6572471 

3.6173427 

4544 

4545 

4546 

4547 

4548 

* 

3.6174383 

3-6171339 

3.6576294 

3.6577250 

3.65782O5 

4149 

411° 

4111 

4112 

4113 

3.6179119 
3.658OI  14 
3.658106^ 
3.6582O23 
3.6582976 

4554 

4555 
455^ 

4557 

4558 

3.658393° 

3.6584884 

3*6585837 

3.658679O 

3.6587743 

4559 

4560 

4561 

4562 

4563 

3.6588696 

3.6589648 

3.65906OI 

3*6591513 

3.6592505 

4564 

41«1 

4166 

4167 

3.6593456 

3.6594408 

3*6591319 

3.659,63x0 

JV. 

45  67*3.6  5963  IC 
4568.3.6597261 
4569*3.6598212 
45703.6599162 
4571-3.6600112 

t 

4572 

4573 

4574 

4575 

4576 

3.6601062 
3.6602012 
3.6602962 
3.660391 1 
3.6604860 

4177 

4173 

4179 

4580 

4581 

- ■ — « 

3.6605  809 
3.6606758 
3.6607706 
3.6608655 
3.6609603 

4582 

41«3 

41«4 

4585 

4586 

3.6610551 
3.661 1499 
3.6612446 
3.6613393 
3.6614340 

4587 

4588 

4589 

4590 

4191 

3.6615287 

3.6616234 

3.6617181 

3.6618127 

3.6619073 

4592 

4593 

4594 

4595 

4596 

3.6620019 

3.6620964 

3.6621910 

3.6622855 

3.6623800 

4597 

4598 

4599 

4600 

3.6624745 

3.6625690 

3.6626634 

3.6627578 

460  o 


4600 

N.  j 

1 .ogarïtb . 

4601 

4602 

4603 

4604 
4605 '• 

6628522 

5.6629466 

5  6630410 
3.663 13^3 
3.6632296 

4606 

4607 

4608 

4609 

4610 

3.6633239 

3.6634182 

3.6635x25 

3.6636067 

3.6637009 

4611 

4612 

4613 

4614 
461*5 

3.6637951 

3.6638893 

3.6639835 

3.6640776 

3.664x717 

4616 

4617 

4618 

4619 

4620 

3.6642658 

3.6643599 

3.6644539 

3.6645480 

3.6646420 

4621 

4622 

4623 

4624 

4625 

3.6647360 
3.6648299 
3,6649239 
3.6650178 
3.665  ii  17 

4626 

4627 

4628 

4629 

4630 

3.6652056 

3.6652995 

3.6653933 

3.6654872 

3.6655810 

4631 

4632 

4633 

4634 

3.6656748 

3.6657686 

3.6658623 

3.665956c 

N. 

Logarithm 

4634 

4635 

4636 

4637 
^638 

3.6659560 

3.6660497 

3.6661434 

3.6662371 

3.6663307 

4639 

4640 

4641 

4642 

4643 

3.6664244 
3.6665 180 
3.6666116 
3.666705 1 
3.6667987 

4644 

4645 

4646 

4647 

4648 

3.6668922 

3.6669857 

3.6670792 

3.6671727 

3.6672661 

4649 

4650 

4651 

4652 

4653 

3.6673595 

3.6674530 

3.6675463 

3.6676397 

3.6677331 

4654 

46  v 

4656 

4657 

4658 

3.6678264 

3.6679197 

3.6680130 

3.6681062 

3.6681995 

4659 
466c 
4061 
4662 
;  4663 

3.6682927 

3.6683859 

3.6684791 

3.6685723 

3.6686654 

4664 

4665 
4  66  â 
4667 

3.6687585 
3.66885 16 
3.6689447 
3.6690378 

JST.  ^Logarith» 

±661 

4668 

4669 

4670 

4671 

5.669O378 

5.669I308 

3.6692239 

3.6693169 

3.6694O99 

4672 

4673 

4674 

4675 

4676 

3.6695O28 

3.6695958 

3.6696887 

3.6697816 

3.6698745 

4677 

4678 

4679 

4680 

4681 

3.6699674 

3.67OO602 

3.67OI53O 

3.67O2459 

3.67O3386 

1 

4682  3.67043x4 
4683*3.6705242 
4684'3. 6706169 

4685'3.670709â 

46863.0708023 

.  î 

4687 

4688 

4689 

4690 

4691 

3.670895O 
3.67O9876 
'3.6710802 
3.671 1728 
3.6712654 

4692 

4693 

4694 

4695 

4696 

r 1  ■  -ij_  ■ 40 

3,6713580 

3.6714506 
3.6715431 
3.6716356 
3.671728 1 

4697 

4698 
4695 
470c 

3.6718206 

3.6719130 

>3.6720054 

J3.6720979 

4700 

aces 


(4700 

N. 

Logarith. 

N. 

a 

Logarith. 

JV. 

Logarith. 

4701 

3.6721903 

4734 

3.6752283 

4767 

3.6782452 

14702 

3.6722826 

4735 

3.6753200 

4768 

3.6783362 

4703 

*3.6723750 

4736 

3.6754117 

4769 

3.6784273 

4704 

13.6724673 

4737 

3.6755034 

477c 

3.6785184 

4705 

3.6725596 

4738 

3.6755951 

4771 

3.6786094 

4706*3.67265 19 

4739 

3.6756867 

4772 

3.6787004 

47073.6727442 

4740 

3.6757783 

4773 

3.6787914 

14708,3.6728365 

4741 

3^6758700 

4774 

3.6788824 

47093.6729287 

4742 

3.6759615 

4775 

3.6789734 

[4710.3.6730209 

4743 

3.676053 1 

4776 

3.6790643 

I471 1  3.6731 131 

t 

4744 

3.6761447 

4777 

3.6791552 

[4712  3.6732053 

4745 

3.6762362 

4778 

3.6792461 

4713  3*6732974 

4746 

3.6763277 

4779 

3.6793370 

47143.6733896 

4747 

3.6764192 

4780 

3.6794279 

|47I5  8*6734817 

4748 

3.6765 107 

4781 

3.6795187 

47162.6735738 

4749 

3.6766022 

4782 

3.6796096 

4717 

3.6736659 

475° 

3.6766936 

4783 

3.6797004 

47i8 

3-6737579 

4751 

3.6767850 

4784 

3.679791,2 

4719 

3.6738500 

4752 

3.6768764 

• 

4785 

3.6798819 

4720 

3.6739420 

4753 

3-6769678 

4786 

3.6799727 

U721 

3.6740340 

4754 

3.6770592 

4787 

3.6800634 

4722 

3.6741260 

4755 

3.6771505 

4788 

3.6801541 

472313.6742179 

4756 

3.6772418 

4789 

3.6802448 

4724 

3.6743099 

4757 

3.6773332 

4790 

3.680335  5 

4725 

3.6744018 

4758 

3.6774244 

4791 

3.6804262 

I4726 

3.6744937 

4759 

3.6775157 

4792 

3.6805168 

4727 

3.6745856 

476c 

3.6776070 

4793 

3*6806074 

4728 

3.6746775 

4761 

3.6776982 

4794 

3.6806980 

4729 

3.6747693 

4762 

3.6777894 

4795 

3.6807886 

4730 

3.674861 1 

4763 

3.6778806 

4796 

3.6808792 

4731 

3.6749529 

4764 

3.6779718 

4797 

3, .6809697 

4732 

3.675°447 

4765 

3.6780629 

4798 

3.6810602 

14733 

3.675I365 

4766 

3.6781540 

4799 

3.6811507 

4734 

3.6752283 

4767 

3.6782452 

4.800 

3.6812412 

4800 

1 


I4800 

n ; 

Logarithm  | 

Î480] 

[4802 

I480: 

1480^ 

‘I4805 

3.6813317 
>  3.6814222 
3.6815 126 
.3.6816030 
3.6816934 

(480^ 

4807 

14808 

14809 
4810 

>3.6817838 
3.6818741 
3.6819645 
3*6820548 
3.682145 1 

I481 1 
J4812 
4813 
14814 
[48 1 5 

3.6822354 

3.6823256 

3.6824159 

3.6825061 

3.6825963 

J4816 

4817 

14818 

4819 

4820 

3.6826865 

3.6827766 

3.6828668 

3.6829569 

3.6830470 

 . 

J4821 

(4822 

14823 

4824 

(4825 

3.683.1371 
3.6832272 
3.6833 173 
3.6834073 
3.6834973 

I4826 

4827; 

4828 

4829 
J4830: 

3.6835873 

3.6836773 

3.6837673 

3.6838572 

3.6839471 

J4831 
I4832  - 

4833^ 

4834; 

3.6840370 

3.6841269 

:.6842i68 

3.6843066 

« 


j  jsr. 

Logarith.  | 

4H3 

483 

1483 

483' 

J483! 

4  3.68430661 

5  3.6843965 

5  3*6844863! 
73.6845761 

3  3.6846659 

483; 

484c 

1484] 

14845 

4843 

p  3*6847-556) 
)  3.6848454 
3.684935  ij 
i  3.68502481 
3.68  5 1 145J 

(4844 

14845 

14846 
4847 
I484S 

3.6852041I 

3.6852938I 

3.6853834 

3.6854730 

3.6855626 

I4849 

4850 

4851 

4852 

4853 

3.6856522 
3.6857417 
3.68583 131 
3.68  5  92081 
3.6860103! 

4854 

4855 

4856 

4857 

4858 

3.6860998I 
3.6861892I 
3.6862787! 
3.686368  ij 
3.6864575) 

4859 

4860 

4861 

4862 
4863^ 

3.6865469 

3.6866363 

3.6867256 

3.6868150! 

3. 6869043 

4864; 
4865; 
486  ; 

48671; 

3.6869936 

1.6870828 

3. 6871721 
3*68726 13} 

Gg 


N. 


4867 

4868 
4860 

4870 

4871 


Logarlth. 


4872 

4873 


4875 

4876 


4877 

4878 

4879 
.8803 

.88l 


3.6872613 

3.6873506 

3.6874398 

3.687529O 

3.6876i8i[ 


3.6877073 

3.6877964 


48743.6878855 


3.6879746 

3.68806371 


488 
4-883 
488,6. 
4885 
48  86 


4887 

4888 

4889 

4890 

4891 


4892 

4893 

4894 

4895 

4896 


4897 

4.898 
4899 
4900  3 


3.6881528 
3.6882418 
3.6883308 
.68  84 1 9  8  J 
.6885088 


3.6885978 

3.6886867 

3.6887757 

3.6888646) 

3.6889535: 


3.6890423 
3.68913 12 
3*6892200 
3.6893089 
3.6893977 


3.6894864 

3.6895752 

3.6896640 

2.6897527 

3.6898414 


.6899301 

.6900188 

.6901074 

6901961 


4900 


s 

4900 


ci« 


N. 

Logaritb. 

. 

. 

JNT. 

Logaritb . 

• 

jsr. 

Logaritb, 

4901 

4902 

49°  3 

49°4 

4005 

3.6902847 

3.690373,3 

3.6904619 

3.6905505 

3.6906390 

4984 

4935 

4936 

4937 

4938 

3.693x991 

3.6932872 

3.6933752 

3.6934631 

3*69355n 

4967 

4968 

4969 

4970 

4971 

3.6960942 

3.6961816 

3.6962690 

3.6963564 

3.6964438' 

4906 

4907 

4908 
49  09 
4910 

3.6907275 

3.6908161 

3.6909046 

3*6909930 

3.691081$ 

4939 

4940 

4941 

4942 

4943 

3,6936390 

3.6937269 

3.6938149 

3.6939027 

3.6939906 

4972 

4973 

4974 

4975 

4976 

3.6965311 

3*^966185 

3.6967058 

3.6967931 

3.6968804 

4911 

4912 

49 1 3 

4914 

4915 

3.6911699 

3.6912584 

3.6913468 

3.6914352 

3.69x5235 

4944 

4945 

4946 

4947 

4948 

3.6940785 

3.6941663 

3.6942541 

3.6943419 

3.6944297 

4977 

4978 

4979 

4980 

4981 

3 .6969676 
3.6970549 
3.6971421 
3.6972293 
3.6973x65 

4916 

4917 

4.918 

4919 

4920 

3.69x6119 
3.6917002 
3,691788$ 
3.6918768 
3.691965 1 

4949 

495° 

4951 

4952 

4953 

3.6945175 

3.6946052 

3.6946929 

3.6947806 

3.6948683 

4982 

4983 

4984 

4985 

4986 

3.6974037 

3.6974909 

3.6975780 

3.6976652 

3.6977523 

4921 

4922 

4923 

4924 

4925 

3.6920534 

3.6921416 

3.6922298 

3.6923180 

3.6924062 

4954 

4955 

4956 

4957 

4958 

3.6949560 

3.6950437 

3.6951313 

3.6952189 

3.6953065 

4987 

4988 

4989 

4990 

4991 

3.6978394 

3.6979264 

3.698013,5 

3.6981005 

3.6981876 

4926 

4927 

4928 

4929 
493° 

3.6924944 

3.6925826 

3.6926707 

3.6927588 

3.6928469 

4959 

4960 

4961 

4962 

4963 

3.6953941 

3.6954817 

3.6955692 

3.6956568 

3.6957443 

4992 

4993 

4994 

4995 

4996 

3.6982746 

3.6983616 

3.6984485 

3.698533, 

3.6986224 

4931 

4932 

4933 

4934 

3.6929350 

3.6930231 

3.6931111 

3.693x991 

4964 

4965 

4966 

4967 

3.69583 18 

3.6959193 

3.6960067 

3.6960942 

4997 

4998 

4999 

5000 

3.6987093 
3.6987963 
3.698883  X 
3.6989700 

500c 

5ooo 


N. 


Logarith. 


K 


Logarith. 


N. 

Logarith. 

•5001 

5002 

5003 

5°°4 

5005 

3.6990569 

3.6991437 

3.6992305 

3.6993173 

3.6994041 

5006 

5007 

5008 

5009 

5010 

3.6994908 

3.6995776 

3.6996643 

3.6997.510 

3.6998377 

501 1 

5012 

5013 

5014 

5015 

3.6999244 
3.70001  ii 
3.7000977 
3.7001843 
3.7002709 

5016 

5017 

5018 

5019 

5020 

3.7003575 

3.7004441 

3.7005307 

3.7006172 

3.7007037 

5021 

5022 

5023 

5024 

5025 

3.7007902 

3.7008767 

3.7009632 

3.7010496 

3.7011361 

5026 

5027 

5028 

5029 
^030 

3.7012225 

3.7013089 

3-7013953 

3.7014816 

3.7015680 

5031 

5032 

5033 

5034 

3.7016543 
3.701740  6 
3,7018269 
3*7019132 

5034 

5035 

5036 

5°37 

5038 

3.70I9I32 

3.7019995 

3.7O20857 
3.7O2I7  19 
3.7022582 

5039 

5040 

15  041 
6  04  2 
H°43 

3.7023444 
3.7024305 
3.7025  I67 

3.7O26028 

3.7O2689O 

15044 

6  04? 

5046 

5047 

5048 

3.7O2775I 

3.7028612 

3.7029472 

3.7O3O333 

3.7O3II93 

5049 

5050 

5052 

5053 

3.7032054 

3.7032914 

3.7033774 

3.7O34633 

3.7035493 

5054 

5055 

5056 

5057 

5058 

3.7O36352 

3.7037212 

3,7038071 

37O38929 

3.7O39788 

5059 

5060 

5061 

5062 
5063 

3.7O40647 

3.7O4I5O5 

3.7O42363 

3.7O4322I 

3.7O44O79 

5064 

5065 

5066 
5067 

3.7044937 

3-7045794 

3.7046652 

3.7047509 

Gg  2 


5067 

5068 

5069 

5070 

5071 

3.7O475O9 

3.7O48366 

3.7O49223 

3.7O5O080 

3.7O5O936 

5072 

5073 

5074 

5075 

5076 

3-705I792 

3.7052649 

3-7053505 

3.7O5436Q 

3.7055216 

5077 

507S 

5079 

5080 
508l 

3.7056072 

3-7056927 

3-7057782 

3.7O58637 

3.7059492 

5082 

5083 

5084 

5085 

5086 

3-7060347 

3*7061201 

3.706205  5 
3.7O629IO 
3.7063764 

5087 

5088 

5089 

5090 

5091 

3.70646l7 
3.706547J 
37066324 
3.7067178 
3.7O6803  I 

5092 

5093 

5°94 

5095 

5096 

3.7068884 

3.7069737 

3.7O7O589 

3.7O7I442 

3.7072294 

5097 

5098 

5099 

5100 

3.7O73I46 

3.7073998 

3.7074850 

3.7O757O2 

— 

5ïQQJ 


1 

O 

O 

O 

VN 

N. 

Logarith. 

• 

JST. 

Logarithm 

• 

N*. 

Logarith. 

$101 
$  102 
$103 
$104 

$i°$ 

3.7076553 

3.7077405 

3.7078256 

3.7079107 

3.7079957 

5134 

5135 

5136 

■>137 

5138 

*3*7 1045  $9 
3.7105404 
3.710625c 
3.7107096 
3.7107941 

5167 

5168 

5169 
517c 
5171 

37132385 

37133225 

3.7134065 

37134905 

3-713574$ 

$  lo6 
$107 
$  108 

$109 
$  1 10 

3.7080808 

37081659 

3.7082509 

3.7083359 

3.7084209 

■5139 

5140 

5141 
5x42 
5H3 

3.7108786 
3.710963 1 
37110476 
3711 1321 
37112165 

5172 

5173 
■>174 
$175 

5176 

3.7136585 

3.7137425 

37138264 

37139104 

37139943 

$n  i 
$  ï  12 
$H3 

$H4 

$”$ 

5117 

$Xl8 

$119 

$120 

3.7085059 

3.7085908 

3.7086758 

3.7087607 

3.7088456 

5144 

5*41 

5146 

$H7 

5148 

371 13010 
37113854 
371 14698 
37ii5$42 
3.7x16385 

5177 

5178 
$179 

5180 

5181 

37140782 

37141620 

37142459 

37143298 

37x44136 

3.7089305 

3.7090154 

3.7091003 

3.7091851 

3.7092700 

■5H9 

5150 

SM* 

5152 

5*53 

3.71 17229 
3.7118072 
3.7118915 
3.7119759 
37120601 

5182 

5183 

5184 

5185 

5186 

3.7144974 

3.7145812 

3.7146650 

3.7147488 

3.7148325 

$121 

$122 

$123 

$124 

$12$ 

3.7093548 

3.7094396 

3.7095244 

3.7096091 

3.7096939 

5154 

5156 

5157 

5158 

37121444 

37122287 

3.7123129 

37123971 

37124813 

5187 

5188 
<189 

5190 

5191 

3.7149162 
37 150000 
3.7150837 
3.7151674 
3.7152510 

$126 

$127 

$128 

$129 

$130 

3.7097786 

3.7098633 

3.7099480 

3.7100327 

3.7101174 

$i$9 

5160 

$161 

5162 

5163 

3-7125655 

37126497 

37127339 

3.7128180 

3.7129021 

5192 

5193 

$i94 

$195 

5196 

3-7153347 

37154183 

37155019 

3.7155856 

3.7156691 

$131 

$132 

$133 

$134 

3,7102020 
3.7102866 
3.7103713 
3.7 1°4$  59 

5164 

5165 

5166 

5167 

37129862 

3.7130703 

3.7131544 

3.7132385 

1197 

5198 

513-9 

5200 

3.7157527 

3.7158363 
3.7159198 
13. 7160033 

»  * 

$200 

5^00 

•  * 

N. 

Logarithm 

N. 

Logarïth. 

N. 

Logarithm 

5201 

3.7160869 

5234 

3.7188337 

'  ( 

5267 

3.7215633 

5202 

3.7161703 

5235 

3.7189167 

5268 

3.7216458 

5203 

3.7162538 

5236 

3.7189996 

5269 

3.72x7282 

5204 

3-7163373 

5237 

3.7190826 

5270 

3.7218106 

5205 

3.7164207 

5238 

3.7191655 

5271 

3.7218930 

5206 

3.7165042 

5239 

3.7192484 

5272 

3.7219754 

5207 

3.7165876 

5240 

3-7i933i3 

. 

5273 

3.7220578 

5208 

3.7166710 

5241 

3.7194142 

5274 

3.7221401 

5209 

3.7167544 

5242 

3.7194970 

5275 

3.722222$ 

5210 

3.7168377 

5243 

3-7195799 

5276 

3.7223048 

5211 

3.7169211 

5244 

3.7196627 

5277 

3.7223871 

5212 

3.7170044 

' 

5245 

3-719745  5 

5278 

3.7224694 

5213 

3.7170877 

5246 

3.7198283 

5279 

3.7225517 

5214 

3.7171710 

5247 

3.7199m 

5280 

3.7226339 

521$ 

3-7I72543 

5248 

3-7x99938 

5281 

3.7227162 

5216 

3.7173376 

5249 

3.72007  66 

* 

5282 

3.72279S4 

5217 

3.7174208 

5250 

3.7201593 

5283 

3.722880 6 

$218 

3.7175041 

5251 

3.7202420 

5284 

3.7229628 

$219 

3-7175873 

5252 

3.7203247 

5285 

37230450 

5220 

3.7176705 

5253 

3.7204074 

52S6 

3.7231272 

5221 

3-7177537 

5254 

3,7204901 

5287 

3.7232093 

5222 

3.7178369 

5255 

3.7205727 

5288 

3.7232914 

5223 

3.7179200 

5256 

3.7206554 

5289 

3.7233736 

5224 

3.7180032 

5257 

3.7207380 

5290 

3.7234557 

5225 

3.7180863 

5258 

3.7208206^ 

5291 

3.7235378 

5226 

3.7181694 

5259 

3.7209032 

5292 

3.7236198 

5227 

3.7182525 

5260 

3.7209857 

5293 

37237019 

5228 

3.7183356 

5261 

3.7210683 

5294 

3.7237839 

5229 

3.7 184186 

5262 

3.7211508 

5295 

3.7238660 

5230 

3.7185017 

;  » 

5263 

3  7212.334 

5296 

3.7239480 

5231 

3.7185847 

5264 

3.7213159 

5297 

3.7240300 

5232 

3.7186677 

5265 

3.7213984 

5298 

3.7241 120 

5233 

3.7187507 

5266 

3.7214809 

5299 

3.7241939 

5234 

3.7188337 

5267 

3.7215633 

5300I 

3.7242759 

$300 

5?oo 


N. 

Logarithm 

5301 

5302 

5303 
5  3  °4 
53°5 

3.724357s 

3.7244397 

3.7245216 

3.7246035 

3.7249854 

5306 

5307 

5308 

*>  3°9 
■531° 

3.7247672 

3.7248491 

3.7249309 

3.725^127 

3.7250945 

5311 

5312 

?3I3 

53!4 

5315 

3.7251763 

3.725258! 

3-7253398 

3.7254215 

3.7255033 

$3x6 

5317 

5318 

5319 

5  3  2° 

3.7255850 

3.7256667 

3.7257483 

3.7258300 
3.72591 16 

$321 

$322 

5323 

5324 
$325 

3.7259933. 
3.7260749 
3.7261565 
3.7262380 
3.7263 196 

5326 

5327 

5328 

5329 

5330 

3.7264012 

3.7264827 

3.7265642 

3.7266457 

3.7267272 

5331 

■>332 

1333 

1334! 

3.7268087 

3.7268901 

3.7269716 

3.7270530. 

jv. 

Logarlth. 

5334 

5335 

5336 

5337 
533S 

3.7270530 

3.7271344 

3.72721 5  8 
3.7272972 
3^72737^6 

5339 

534° 

5341 

5342 

5343 

3.7274599 

3.7275413 

3.7276226 

3.7277039 

3.7277852 

5344 

5345 
5349 

5347 

5348 

3.7278664 

3.7279477 

3.7280290 

3.7281102 

3.7281914 

5349 

535° 

5351 

5352 

5353 

3.728272  6 
3.7283538 
3.7284349 
3.7285161 
3.7285972 

5354 

5355 
5359 
5357 
535S 

3.7286784 

3.7287595 

3.7288406 

3.7289216 

3.7290027 

5359 

5390 

5361 

5362 

5363 

3.7290838 

3.7291648 

3.7292458 

3.7293268 

3.7294078 

5394 
5365 
53  96 
5397 

3.7294888 

3.7295697 

3.7296507 

3.72973x6 

JV. 

|  Logarith. 

5367 

5368 

5369 

5370 

5371 

3-7297316 

;3-7298i25 

13.7298934 

3.7299743 

3.7300552 

5372 

5373 

5374 

5375 

5376 

37301360 

3.7302168 

3.7302977 

3.7303785 

3-7304593 

5377 

5378 

5379 

5380 

5381 

3.7305400 

3.7306208 

3.7307015 

3.7307823 

3.7308630 

5382 

5383 

5384 

5385 

5386 

3.7309437 

37310244 

3731x051 

3.7311&57 

3.7312663 

5387 

5388 

5389 

5390 

5391 

373Ï3470 

37314276 

37315082 

3.7315888 

3.7316693 

5392 

5393 

5394 

5395 

5396 

37317499 

37-318304 

373I9I°9 

37319914 

37320719 

5397 

5398 

5399 

5400 

37321524 

37322329 

37323133 

37323938 

<54°c* 


54°o 


N. 

Logarith . 

5401 

5402 

5403 

5404 

5405 

3.7324742 
3.7325  540 
3.7326350 
3.73271^3 
3,7327957 

5406 

5407 

5408 

5409 

5410 

3.7328760 

3.7329164 

3.7330367 

3.7331170 

3-7331973 

<5411 

5412 

5413 
«54x4 
5415 

3.7332775 

3.7333578 

3.7334380 

3.7335182 

3-7335985 

5416 

5417 

5418 

5419 

5420 

3.7336787 

3.7337588 

3.7338390 

3.7339191 

3-7339993 

$421 

5422 

5423 

5424 

5425 

3.7340794 

3-734X595 

3.7342396 

3»7343 1 97 
3-7343997 

5426 

5427 

5428 

5429 
143° 

3-7344798 

37341198 

3.7346398 

3.7347198 

3.7347998 

1431 

1432 

1433 

1434 

3.7348798 

3.7349198 

3-731°397 

3.7351196 

N. 

Logarith . 

1434 

1431 

5436 

1437 

1438 

3.7351196 

3-7311991 

3-7312794 

3-7313191 

3.7354392 

5439 

5440 

5441 

5442 

5443 

3-7311191 

3-7311989 

3.73I6787 

3-7357185 

3-7358383 

5444 

5445 

5446 

5447 

5448 

3.7359181 

3-7319979 

3.7360776 

3*736X574 

3.7362371 

1449 

141° 

1411 

1412 

1413 

3.7363  l68 
3.7363965 
3.7364762 
3.7365558 
3.7366355 

5454 

5455 

5456 

5457 

5458 

3.7367151 

3.7367948 

3.7368744 

3.7369540 

3.7370335 

5459 

5460 

5461 

5462 

5463 

3-737II3I 

3.7371926 

3.7372722 

3-7373517 
3-7  3  7  43 1 2 

5464 

1461 

1466 

1467 

3-7375107 

3.7371902 

’3.7376696 

3-7377491 

JNT. 

Logarith. 

5467 

146s 

5469 

1470 

1471 

3.7377491 

3.7378285 

3-7379079 

3-737987? 

3.7380667 

5472 

5473 

5474 

5475 

5476 

3.7381461 

3.7382254 

3.7383048 

3-7383841 

3.7384634 

5477 

5478 

5479 

5480 

5481 

3.7385427 

3.7386220 

3.7387013 

3.7387806 

3.7388598 

1482 

1483 

1484 
5485 
i486 

3.7389390 

3.7390182 

3.7390974 

3-73917  66 

3.7391558 

5487 

5488 

5489 

1490 

1491 

3-739335° 

3.7394141 

3-7394932 

3*7395723 

3.7396514 

1492 

1493 

1494 

1491 

5496 

3.7397305 

3.7398096 

3,7398887 

3.7399677 

3.7400467 

1497 

5498 

1499 

Hoc 

3.7401257 

3.7402047 

3.7402837 

3.7403627 

5500 


15500 


1 N' 

Logarithm 

I5501 

5502 

i55°3 

5504 

5505 

3*7404416 

3.7405206 

3.7405995, 

3.7406784 

3-7407573 

(5^06 

5«7 

55°8 

55°9 

|55i° 

3.7408362 
3.74091 5 1 
3.7409939 
3.7410728 

3.7411516 

|55'i 

5512 

5513 
55H 
|55i5 

3.7412304 

3.7413092 

3.7413880 

3.7414668 

8-7415455 

|«i<5 

5517 

«18 

155 19 
|«20 

3.7416243 

3.7417030 

3.7417817 

3.7418604 

3.7419391 

5521 

5522 

I5523 
15  5  24 
5525 

3.7420177 

3.7420964 

3.7421750 

3.7422537 

3.7423323 

15526 

15527 

5528 
5529' 
]553°  : 

3.7424109 

3.7424895 

3.7425680 

3.7426466 

$.7427251 

553M 

5532; 

5533  3 

5534  3 

$.7428037 

$.7428822 

$.7429607 

>.7430392 

N. 

Logarithm  | 

553-1 

5535 

553« 

5537 

5538 

.3.7430392 

3.7431176 

3.7431961 

3.7432745 

3.743353° 

5539 

5540 

5541 
5  542 
5543 

3.7434314 

3.7435098 

3.7435881 

3.7436665 

3.7437449 

5544 

5545 

5546 

5547 

5548 

3.7438232 

3.7439015 

3-7439799 

3.7440582 

3.7441365 

5549 
555° 
555  1 

5552 

5553 

3.7442147 

3.7442930 

3.7443712 

3.7444495 

3*7445277 

55  54 

5555 

5556 

5557 
555* 

3.7446059 

3.7446841 

3.7447622 

3.7448404 

3.7449185 

5559 

5560 

5561 
55fi2  : 

5563: 

3-7449967 

3.7450748 

3.7451529 

3.7452310 
5-745  3°9i 

5564! 

5565; 

<<66 

5567  3 

!-7453«7i 

j.7454652 

J-7455432 

$.7456212 

j  JST.  J Logarithm 

5«- 

|556! 

|556i 

|557c 

«7? 

73-74562I2 

3  3-7456992 

9  3-7457772 

^3-7458552 

13-7459332 

I  *  -4* 

5  57- 
5573 
15574 
5575 
557^ 

>3.7460111 

3.7460890 

^3.7461670 

3.7462449 

>3.7463228 

5577 

5578 

5579 

U580 

5581 

3.7464006I 

3.7464785 

3-7465564 

3.7466342 

3.7467120 

I5582 

5583 

55S4 

|5585 

5586 

3.74678  98" 

3.7468676 

3.7469454 

3.7470232 

3.7471009 

55S7 

I5588 

«89 

5590- 

5591; 

3.74717S7 

3-7472564 

3*7473341 

3.7474118 

3.7474895 

5592; 

«93: 

«94; 

«95! 

5596; 

$.7475672 

$.7476448 

$.7477225 

$.7478001 

5.7478777 

5597  ! 
5598; 

5599  ! 
560c  : 

5-7479553 

5.7480329 

$.7481105 

.7481880 

5600 

5600 

• 

• 

- 

JV. 

Logarith 

J  ^ 

Logarith. 

JV.  j  Logarith. 

560 

3.748265* 

5 

|5é3‘ 

3.3.750816S 

* 

5  66 

7  3*7533532 

560 

2  3.748343 

563 

3.750893c 

? 

566 

0*7534298 

560 

3  3.748420* 

5 

|563< 

53.750971c 

) 

566 

93*7535065 

5604 

3.748498 

5633 

?  3.751048c 

) 

567. 

33-7535831 

56c 

3.748575' 

I563J 

*3.7511251 

• 

567 

1  3*75  36596 

$6oC 

5  3.7486531 

5â3S 

)  3.75 12021 

567: 

2  3-7537362 

560; 

-3.748730' 

564c 

>3*7512791 

567; 

*  3*753§i28 

560$ 

3.748808c 

) 

5641 

3.7  5 1 3  $  1 

567c 

«3*7538893 

■  56oS 

>3.7488854 

5642 

^  3*75 1433 1 

5675 

3*7539659 

561C 

3.7489625 

|5643j3*75i5Ioo 

567c 

5(3*7540424 

J  5  6 1 1 

3.7490403 

5644 

'3.75 15870 

• 

5677 

3.7541189 

[5612 

3.7491177 

5645 

3.7516639 

5678 

3*7541954 

5613 

3.7491950 

5646 

3.7517409 

5679 

3.7542719 

1 5  6 1 4 

3.7492724 

5647 

3.75  *8178 

5680 

3.75434^3 

[5615 

W493498 

048 

3.75 18947 

5681 

3.7544248 

[5616 

3.7494271 

5649 

3.7519716 

5682 

3*7545oi2 

5617 

3.7495044 

[565O 

3.7520484 

« 

5683 

3*7545777 

15618 

3*7495817 

5651 

3.7521253 

56843.7546541 

I5619 

3.7496590 

5652 

3.7522022 

5685 

3.7547305 

I562O 

3-7497363 

|5é53 

3.7522790 

5686 

3.7548069 

j$  62  1 

3.7498136 

'5*554 

3*7523558 

5687 

3*7548832 

J  5.622 

3.7498908 

5655 

3.7524326 

568É 

3*7549596 

[5623 

3*745968i 

5656 

3.7525094 

3689 

3* 755°359 

Ï5624 

3.7500453 

5Ô57 

3*7525862 

3690 

3*7551123 

(5625 

3.7501225 

565» 

3.7526629 

< 

;69i 

5*7551886 

J5626 

3.7501997 

5659 

3*752739? 

.  C 

692: 

].7552649 

{5<S27  ; 

{.7502769 

5660 

3.7528164 

< 

693  ç 

**75  5341  2 

[5628  3 

1*7503541 

566l 

3.7528932 

5 

04: 

3*7554175 

5629: 

1.75043  12 

5662 

{.7529699 

5 

695  ; 

*‘7554937 

(56303 

.7505084 

5663  3 

{.7530466 

•  1 

696  : 

N 7555700  * 

5631 3 

.7505855 

56643 

•753i232 

5 

6973 

.7556462 

56323 

.7506626 

3665  3 

•7*5  3  1 999 

5 

6983 

.7557224 ! 

5633  3 

.7507398 

c 

;  666  3 

.7532766 

5 

6993 

.7557987 

56  343 

.7508168 

c 

1667  3 

•7533532 

5 

700*3 

•7558749 

H  h  .  5700 


• 

5700 

• 

N . 

Logàrith . 

5701 

5702 

5703 

5704 

5705 

3.755951° 

3.7560272 

3.7561034 

3.7561795 

3.75625$  6 
• 

5706 

5707 

5708 

5709 

5710 

3.7563318 

3.7564079 

3.756484O 

3.7565600 

3.756636I 

5711 

5712 

5713 

5714 

5715 

• 

3.7567122 

3.7567882 

3.7568642 

3.7569402 

3.7570162 

5716 

5717 

5718 

5719 

5720 

3.757O922 

3.7571682 

3.7572441 

3.757320I 

3.75739.6° 

5721 

5722 

5723 
1724 
S725 

3*7574719 

3*7575479 

3.7576237 

3.7576996 

3*7577755 

5726 

5727 

5728 

5729 

5730 

3-75785  !3 

3.7579272 

3.7580030 

3.7580788 

3.7581546 

5731 

5732 

5 733 

5734 

3.7582304 

3.7583062 

3.7583819 

3-75s4577 

JV. 

Logàrith . 

5734 

5735 

5736 

5737 

5738 

3-7  584577 
3-7  585334 

3.7586091 

3.7586848 

3.7587605 

5739 

5740 

5741 

5742 

5743 

3.7588362 

3.7589119 

3.7589875 

3.7590632 

3.7591388 

5744 

5745 

5746 

5747 

5748 

3  7592144 
3.7592900 
3.7593656 
3.7594412 
3.7595x68 

5749 

575° 

5751 

5752 

5753 

3.7595923 

3.7596678 

3-7597434 

3.7598189 

3.7598944 

5754 

5755 

5756 

5757 

5758 

3.7599699 

3.76OO453 

3.76QI208 

3.76OI962 

3.7602717 

5759 

5760 

5761 

5762 

5763 

3.7603471 

3.7604225 

3.7604979 

3.7605733 

3.7606486 

5764 

5765 

5766 

5767 

3.7607240 

3.7607993 

3.7608746 

3.76095OO 

N.  {Logent h. 


<,767  3.7609500 

5768  3.7610253 

5769  3.7611005 

577°  3*7^IÏ75^ 
5771I3.7612511 


57723.7613263 
5773  3*7614016 

5774'3*76i4768 

5775|3*76i5520 

577613.7616272 

.  s 

1 

5777 

5778 

5779 

5780 

5781 

3,7617024 

3.7617775 

3.7618527 

3.7619278 

3.7620030 

5782 

5783 

5784 

5785 

5786 

3.7620781 

3.7621532 

3.7622283 

3.7623034 

3.7623784. 

5787 

5788 

5789 

5790 

5791 

3.7624535 

3.7625285 

3.7626035 

3.7626786 

3.7627536 

3792 

5793 

5794 

5795 

5796 

3.7628286 

3.7629035 

3.7629785 

3.7630534 

3.7631284 

5797 

5798 

5799 

15800 

3.7632033 

3.7632782 

3*7633531 

3.7634280 

. i  —  n m  mw—n.i 

5800  . 


N. 


Logarith. 


N. 


N. 

Logarith 

5801 

5802 

58°3 

5804 

5805 

3.7635029 

3-7635777 

4.7636526 

3.7637274 

3.7638022 

5806 

5807 

5808 

5809 

5810 

3.7638770 

3.7639518 

3.7640266 

3.7641014 

3.7641761 

58H 

5812 

5813 

5814 

5815 

3.7642509 

3.7643256 

3.7644003 

3.7644750 

3.7645497 

5816 

5817 

5818 

5819 

5820 

3.7646244 

3.7646991 

3.7647737 

3.7648484 

3.7649230 

5821 

5822 

5823 

5824 

5825 

3.7649976 

3.7650722 

3.7651468 

3.7652214 

3.7652959 

5826 

5827 

■5828 

5829 

5839 

3.7653705 

3.7654450 

3-7655195 

3.7655941 

3.7656686 

.583> 

3832 

5833 

5834 

3.7657430 

3.7658175 

3.7658920 

3.7659664 

5834 

5835 

5836 

5837 
,838 

3.7659664 
3.7660409 
3.766l  I53 

3.7661897 

3.7662641 

5839 

5840 

5841 

5842 

5843 

3.7663385 

3.7664128 

3.7664872 

3.7665616 

3.7666359 

5844 

5845 

5846 

5847 

5848 

3.7667102 

3.7667845 

3.7668588 

3.766933I 

3.7670074 

5849 

5850 

5851 

5852 

5853 

3.76708l6 

3.7671559 

3.7672301 

3.7673O43. 

3.7673785 

5854 

5855 

5856 

5857 
58,8 

3.7674527 

3.7675269 

3.7676OI  I 

3.7676752 

3.7677494 

5859 

5860 

5861 

5862 
5863 

3.7678235 
3.7678976 
3.76797I7 
3.7680458 
3.768l  199 

5864 

5865 

5866 

5867 

3.768194O 

3.768268O 

3.7683421 

3.7684161 

H  h  2 


5867 

586s 

5869 

5870 

5871 

3.7684161 
3.76849OI 
3.768564I 
3.768638  I 
3.7687121 

5872 

5873 

5874 

5875 

5876 

3.768786O 

3.76886OO 

3.7689339 

3.769OO79 

3.7690818 

5877 

5878 

5879 

5880 
588l 

3.7691557 

3.7692296 

3.7693O35 

3.7693773 

3.7694512 

5882 

5883 

5884 

5885 

5886 

3769525O 

3.769598s 

37696727 

3.7697465 

3.76982O3 

5887 

5888 

5889 

5890 

5891 

3.769894O 

3.7699678 

3.7700416 

3.77OIÏ53 

3.7701890 

5892 

5893 

5894 

5895 

5896 

3.7702627; 

3.77O3364 

3.77O4IOT 

3.77O4838 

8*7705575 

5897 

5898 

5899 

5900 

3.7706311 

3.7707048 

3.7707784 

3.7708320: 

5  900: 

MW  1^1 


5900 

..   • 

N. 

Logarithm 

5901 

5.902 

5903 

5904 
5905I 

3.77092  56 

3.7709992 

3.7710728 

3.7711463  v 

3*77121 99 
• 

59o6j 

5907 

5908 

5909 

5910 

3.7712934 

3.77136.70 

3.7714405 

3,7715140 

3-7716876 

5911 

$9î2j 

5913) 

5914 

5915 

3.77I66iO 

3.7717344 

3.7718079 

3.7718813 

3.7719547 

5916 

5917 

5918 

■>919 

5920 

3.7720282 

3.7721016 

3.772175O 

3.7722483 

3.7723217 

5921 

5922 

5923 
'5924 
•  5925 

3.7723951 

3.7724684 

3.7725417 

3.7726150 

3.7726884 

5926 

5927 

5928 

5929 

5930 

3.7727616 

3.7728349 

3.7729082 

3.7729814 

3-7730547 

■>931 

6932 

6933 

6934 

3.7731279 

3.7732OH 

3*7732743 

3.7733475 

IV. 

Logarithm 

"i- 

6934 

593'5 

6936 

6937 
5938 

3*7733475 

3.7734207 

3*7734939 

3.7735670 

3.7736402 

6939 

694° 

6941 

6942 

6943 

3-7737133 

3.7737864 

3*7738596 

3.7739326 

3.7740057 

5944 

5945 

5946 

5947 

5948 

3.7740788 
3-774I51 9 

3.7742249 

3*7742979 

3.7743710 

6949 

696° 

6961 

6952 

5953 

3.7744440 

3.7745170 

3.7745899 

3.7746629 

3*7747359 

5954 

5955 

5956 

5957 

5958 

3.7748088 
3.77488 1 8 

3*7749547 
3,77502  76 

3.7751005 

6959 

5960 

59<5ï 

5962 

5963 

3*7751734 

3.7752463 

3-7753I9I 

3,7753920 

3.7754648 

5964 

6995 

5966 

59^7 

3-7755376 

3.7756104 

3.7756832 

3.7757560 

IV. 

Logarithm 

5967 

5968 

5969 

5970 

5971 

3.7757560 

3.7758288 

3.7759016 

3*7759743 

3.7760471 

5972 

5973 

5974 

5975 

5976 

3.7761198 

3.7761925 

3.7762652 

3.7763379' 

3.7764106 

5977 

5978 

5979 

5980 

5981 

3.7764853 

3-7765559 

3.7766286, 

3.7767012 

3.7767738 

5982 

5983 

5984 

5985 

5986 

3.7768464 

3.7769190 

3.7769916 

3.7770642 

3.7771367 

5987 

5988 

5989 

599c 

5991 

3.7772093 

3.7772818 

3*7773543 

3.7774268 

3*7774993 

5992 

5993 

5994 

5995 

5996 

3.7775718 

3.7776443 

3.7777167 

3.7777892 

3.7778616 

$997 

5998 

5999 

6000 

3*7779340 

3.7780065 

3.7780789 

3.7781512 

6000 

6o  oo 


N.  Logarith. 

6034  3.7806,053 


n: 

Logarith . 

600  X 

6002 

6003 

6004 

6005 

3.7782236 

3.7782960 

3.7783683 

3.7784407 

3.7785130 

6006 

6007 

6008 

6009 

6010 

3.7785853 

3.7786576 

3.7787299 

3.7788022 

3.7788745 

601 1 

6012 

6013 

6014 

6015 

3.7789467 

3.7790190 

3.7790912 

3.7791^3,4 

3.7792356 

6016 

6017 

6018 

6019 

6020 

3.7793078 

3.7793800 

3.7794522 

3-7795243 

3.7795965 

6021 

6022 

6023 

6024 

6025 

. 

'3.7796686 

3.7797408 

3.7798129 

3.7798850 

3-7799571 

6026 

6027 

6028 

6029 
603c 

3.780029I 

3.780IOX2 

3.780I732 

3.7802453 

3.7803173 

6031 

6032 

6033 

6034 

3.7803893 

3.78046X3 

3.7805333 

3.70O6O53 

6035 

6036 

6037 

6038 

3.7806773 

3.7807492 

3.78082I2 

3.780893I 

6039 

6040 

6041 

6042 
6043 

3.780965O 

3.781O369 

3.78HO88 

3.78U807 

3.78l2526 

6044 

6045 

6046 

6047 

6048 

3.7S13245 

3.7813963 

3.78l468  I 

3.78154OO 

3.78l6l  l8 

6049 

6050 

6O5  I 
6052 
6053 

3.7816836 

3-7SI7554 

3.78l8272 

3.7818989 

3.7819707 

6054 

6055 

6056 

6057 

6058 

3.7820424 

3.782II4I 

3.7821859 

3-7822576 

3.7823293 

6059 

6060 

6061 

6062 
6063 

3.7824010 

3.782472  6 
3.7825443 
3.7826159 
3.7826876 

6064 

6065 

6066 
6067 

3.7827592 

3.7828308 

3.7829024 

3.7829740 

N. 

Logarith . 

6067 

6068 

6069 
„•  6070 

6071 

3.7829740 

3.7830456 

3.7831171 

3.7831887 

3.7832602 

6072 

6073 

6074 

6075 

6076 

3.7833318 

3.7834033 

3.7834748 

3.7835463 

3.7836178 

6077 

6078 

6079 
[6080 
6081 

3.7836892 

3.7837607 

3.7838321 

3.7839036 

3.7839750 

6082 

6083 

6084 

6085 

6086 

*  • 

3.7840464 

3.7841178 

3.7841892 

3.7842606 

3.7843319 

60873.7844033 

6088  3.7844746 

6089  3.7845460 

6090  3.7846173 

6091  3.784688.6 

? 

6092L7847599 
6093  3.78483 12 
6094(3.7849024 

6095  3.7849737 

6096  3.7850450 

6097 

6098 

6099 
6ioo® 

3.785 1 162 
3.7851874 
3.7852586 
3.7853298 

6 100, 


6.100 

N. 

Lozarith. 

.  • 

N". 

JV.  |Z,0gvzri*&. 

6  loi 

6 102 

6103 

6104 

6105 

3.7854010 

3.7854722 

3.7855434 

3.7856145 

3.7856857 

6134 

6135 

6136 

6137 

6138 

3.7877438 
3.7878146 
3.7878853 
3.7879561 
3.78802  69 

6167 

6168 

6169 

6170 

6171 

3.7900739 

3.7901444 

3.7902x48 

3.7902852 

3-7903555 

6106 

6107 

61 08 

6109 

6110 

3.7857568 

3.7858279 

3.7858990 

3.7859701 

3.78604x2 

6139 

6140 

6141 

6142 

6143 

3.7880976 

3.7881684 

3.7882391 

3.7883098 

3.7883805 

; 

6172 

6x73 

6174 

6175 

6176 

3.7904259 

3.7904963 

3.7905666 

3.7906370 

3.7907073 

6111 

6112 

6 1 13 

6114 
eu? 

3.7861123 

3.7861833 

3.7862544 

3.7863254 

3.7863965 

6144 

6145 

6146 

6147 

6148 

3.78845 12 
3.7885219 
3.7885926 
3.7886632 
3.7887339 

6177 

6178 

6179 

6180 

6x81 

3-7907776 

3.7908479 

3.7909182 

3.7909885 

3.7910587 

61x6 

6117 

6118 

6119 

6120 

3.7864675 

3.7865385 

3.7866095 

3.7866805 

3.7867514 

6149 

6150 

6151 
6x52 
6153 

3.7888045 

3.7888751 

3.7889457 

3.7890163 

3.7890869 

6182 

6183 

6184 

6185 

6186 

3.7911290 

3.7911992 

3.7912695 

3.7913397 

3.79x4099 

<5i2i|3»7868224 

61223.7868933 

6123  3.7869643 

6124  3*7870352 

6i2<5|3»7S7io6i 

6154 

6155 

6156 

6157 

6158 

8-789.i$7$ 

3.7892281 

3.7892986 

3.7893692 

3.7894397 

6187 

6188 

6189 

6190 

6191 

3.7914801 

3-79ï$5°3 

3.7916205 

3.7916906 

3.7917608 

61263.7^71770 

6127  3-7^7^479 

6128  3.7873188 

6129  3.7873896 

6130  3.7874605 

6159 

6160 

6161 

6162 

6163 

3.7895102 

3.7895807 

3.7896512 

3.7897217 

3.7897922 

6192 

6193 

6194 

6195 

6196 

3.7918309 

3.7919011 

3.7919712 

3.7920413 

3.7921114 

6ï3ib«78753i3 
6132  3.7876021 
61333.7876730 
61343-7877438 

6164 

6165 

6166 

6167 

3.7898626 

3.7899331 

3.7900035 

3.7900739 

6197 

6198 

6199 

6200 

3.7921815 

3.7922516 

3.7923216 

3,79239x7 

^  6  200 

/ 


6200 


N  L 

Logarithm 

< 

1 

2V.  , 

Logarith. 

N . 

Logarithm 

6201 

6202 

6203 

6204 

6205 

i.7924617 

*.7925318 

*.7926018 

5.79267x8 

3.7927418 

6234; 
522  5 

5236 

5237 
6238 

27947668 

5.7948365 

2.7949061 

5*7949757 

3.7950454 

6267 

6268 

6269 

6270 

6271 

3.7970597 

3.7971290 

3.7971983 

3.7972675 

3.7973368 

6206 

3.7928118 

6239 

3-795II50 

6272 

3.7974060 

6207 

3.7928817 

6240 

3.7951846 

6273 

3*7974753 

6208 

3.79295 17 

6241 

3.7952542 

6274 

3*797544$ 

6209 

3.7930217 

6242 

3.7953238 

6275 

3.7976137 

6210 

3*793  0916 

6243 

3-7953933 

6276 

3.7976829 

621 1 

37931615 

6244 

37954629 

6277 

3.7977521 

6212 

37932314 

6245 

3.7955324 

6278 

3.7978213 

6213 

3*7933OI4 

6246 

3.795602O 

6279 

3.7978905 

6214 

3.7933712 

6247 

3-795é7>5 

6280 

3.7979596 

6215 

3793441 1 

6248 

3.79574IO 

6281 

3.7980288 

6216 

3.793  51 10! 

6249 

3.7958105 

6282 

• 

3.7980979 

6217 

3.7935809 

6250 

3795880O 

6283 

3.7981671 

6218 

3.7936507 

625  ï 

3-7959495 

• 

6284 

3.7982362 

6219 

3.793720  6 

6252 

37960190 

6285 

3.7983053 

6220 

3.7937904 

6253 

3.7960884 

6286 

3.7983744 

6221 

3.7938602 

6254 

3.7961579 

6287 

3.7984435 

6222 

3.79393°° 

6255 

37962273 

6288 

3.7985125 

6223 

3.7939998 

6256 

3.7962967 

6289 

3.7985816 

6224 

3.7940696 

6257 

3.7963662 

6290 

3.7986^06 

6225 

37941394 

6258 

3796435d 

6291 

3.7987197 

6226 

3.7942091 

6259 

3.796505c 

> 

6292 

3.7987887 

6227 

3.7942785 

626c 

.3.7965743 

6293 

3.7988577 

6228 

3.794348s 

6261 

3.7966437 

6294 

3.7989267 

6229 

3.7944183 

6262 

.37967I3I 

6295 

3.7989957 

623c 

3.794488c 

6263 

3.7967824 

6296 

3.7990647 

623 1 

3-7945578 

6264 

-  3-79635  ly 

r 

6297 

3*799 1 3  37 

6232 

13.7946274 

6265 

3.79692II 

6298 

3.7992027 

6233 

3-79.4697I 

62  66 

3.79699O4 

6299 

3.7992716 

6234 

3.794766$ 

6267 

3.7970595 

630c 

3.7993405 

6300 


N. 

Logarith.  j 

6301 

630^ 

630: 

630/ 

630^ 

3.7994095 

3.7994784 

3-7995473 

^  3.7996l62 

3*799685  !| 

630^ 

630.7 

6308 

6309 
63  IC 

3.7997540I 

3.7998228 

3.7998917 

3.7999605 

3.80OO294 

6311 

6312 

6313 

6314 

6315 

3.80OO982 

3.8001670 

3.8002358 

3.80030461 

3.8003734J 

<  63 16 
6317 
63x8 

6319 

6320 

3.800442  II 

3.8005109I 

3.8005796I 

3;8oo6484 

3.8007171 

6321 

6322 
,  6323 
6324 
6  325 

3.8007858! 

3  8008545 
3.80092321 
3.8009919 
3.8010605I 

6326 

6327 

6328 
6329; 
635O  ; 

3^801 1292I 
3.801 1978 
5.8012665! 
3.8013351 
5.8014037I 

6331  : 

6332  ; 
63333 

^334  3 

5.8014723 

5.8015409! 

1.8016095 

;.8oi678iI 

j  N. 

Logarith . 

633; 

P335 

633< 

p33/ 

633Ç 

I.3.8016781 
3.8017466 
j  3.8018152 
3.8018837 
3.8019522 

633S 

634c 

6341 

16342 

|6343 

>3.8020208 

>3.8020893 

3.8021578 

3.8022262 

3.8022947 

<5344 

P345 

I6346 

P347 

I6348 

3.8023632 

3.8024316 

3.8025001 

3.8025685 

3.8026369 

p349 

635° 

6351 

6352 

P353 

3.8027053 

3.8027737 

3.8028421 

3.8029105 

3.8029789 

P354 

P355 

6356 

P357 

6358 

3.8030472 

3.8031156 

3.8031839 

3.8032522 

3.8033205 

P359 

I636O 

6361 
I6362 
I6363 ; 

3.8033888 

3.8034571 

3.8035254 

3.8035937 

5.8036619 

6364; 

6365  : 

6366  : 

P367  i 

5.8037302 

j.8037984 

5.8038666 

1^8039348 

N. 

Logarith. 

636; 

636^ 

636c 

637c 

6371 

7  3.8039348 
5  3.804003 1 
?  3.8040712 
)  3.8041394 
3.8042076 

P37? 

F373 

F374 

P375 

6376 

3.8042758 

3.8043439 

3.8044121 

3.8044802 

3.8045483 

F377 

6378 

P379 

6380 

J6381 

3.8046164 

3.8046845 

3.8047526 

3.8048207 

3.8048887 

6382 

6383 

6384 

6385 

6386 

3.8049568 
3.8050248 
3.8050929 
3.805 1609 
3.8052289 

6387 

6388 

6389 
639° 
[639I 

3.8052969 

3.8053649 

3.8054329 

3.8055009 

3.8055688 

6392 

F393 
F394' 
P395  : 
p  396; 

3.8056368 

5:8057047 

5.8057726 

5.8058405 

5.8059085 

F397  x 
6398: 

6309  : 

I6400  ■: 

j.8059764 

>.8060442 
;.So6i  121 
>.8061800 

6400 


N. 


Logarithm 


N. 


Logarithm 


N. 

Logarithm 

6401 

6402 

6403 

6404 

6405 

3.8062478 

3.8063157 

3.8063835 

3.8064513 

3*8065191 

6406 

6407 

6408 

6409 

6410 

3.8065869 

3*8066547 

3.8067225 

3.8067903 

3.8068580 

<541 1 

6412 

6413 

6414 
64x5 

3.8069258 

3.8069935 

3.8070612 

3.8071290 

3.8071967 

6416 

6417 

6418 

6419 

6420 

3.8072644 

3.807332° 

3.8073997 

3.8074674 

3.8075350 

6421 

6422 

6423 

6424 

6425 

3.8076027 

3.8076703 

3.8077379 

3.8078055 

3.8078731 

6426 

6427 

6428 

6429 

6430 

3.8079407 

3.8080083 

3.8080759 

3.8081434 

3.8082110 

6431 

6432 

6433 

6434 

3.8082785 

3.8083460 

3.8084x36 

3.8084811 

6434 

6435 

6436 

6437 

6438 

3.80848  II 

3*8085485 

3*8o86x60 

3.8086835 

3.80875IO 

643.9 

6440 

6441 

6442 

6443 

3.8088  I  84 
3.8088859 

3*8089533 

3.8O9O2O7 

3.809088l 

6444 

6445 

6446 

6447 

6448 

3.8091555 

3*8092229 

3.8092903 

3.8093577 

3.0O9425O 

6449 

6450 

6451 

6452 

6453 

3.8094924 

3.8095597 

3.8O9627O 

3.8096944 

3.8O97617 

/  . 

6454 

6455 

6456 

<54-57 

6458 

3.0O9829O 

3.8098962 

3.8099635 

3.8l00308 

3.8IOO980 

6459 

6460 

6461 

6462 
6463 

3,8lOl653 

3.8l02325 

3.81O2997 

3*8103670 

3.8i04342 

6464 

6465 

6466 

6467 

3.81O5OI3 

3.8XO5685 

3.8l06357 

3.8107029 

\  I 


6467 

6468 

6469 

6470 

6471 

3.8107029 

3.8107700 

3.8108371 

3.8109043 

3.8109714 

6472 

6473 

6474 

«475 

6476 

3.S110385 
3.8111056 
U  .8 i 1 1727 
'3.8 112398 
3-8 11 3068 

Hn 

6478 

64  79 

6480 

6481 

3.8113739 

3.8114409 

3.8115080 

3.8H5750 

3.8116420 

"  .  i 

6482 

6483 

6484 

6485 

6486 

3.81 17090 
3.8117760 
3.8118430 
3.8119100 
3.81 19769 

6487 

6488 

6489 

6490 

6491 

3.8120439I 
3.8121 1081 
3.8121778 

3.8122447 

3.81231 16 

6492 

6493 

6494 

6495 

6496. 

3.8123785 

3.8124454 

3.8125123 

3.8125792 

3,8126460 

6497 

6498 

6499 
6500I 

3.8127129 
3.8127797 
3.8128465 
3.81291 34 

6500 

rsaaF»*»**»' 


6  5oô 


N. 

Logarithm 

6501 

6502 

6503 

6504 

6<jO<j 

3.8129802 

3.8130470 

3.8131138 

3.8131805 

3.8132473 

65O6 
.65O7 
6^08 
65O9 
65  IO 

3,8133141 
3.8 133808 
3.8134475 
3.8135 143 
3.8x35810 

6^11 
65I2 
6^13 
6*5 14 
pi5 

3.8136477 
3.8137144 
3.813781  î 
3,8138478 
3.8139144 

6516 
6^17 
65  18 
6^19 
652c 

3.813981 1 
3*8140477 
3.8141 144 
3*8141810 
3.8142476 

6^21 

16522 

«523 

642/. 

6525 

3.8 143 142 
3.8143808 
3*8144474 
3.8145 140 
3.8145805 

65  26 
5^27 

6528 

6529 
■653c 

3.8146471 

3.8147136 

3.8147801 

3.8148467 

3.8149132 

6  <531 

^32 

6333 

fi‘534 

3.8149797 
3.8 150462 
3.815x127 
3.815 1793 

6534 

653  •> 

6536 

6537 

6538 

3.8151791 

3.8152456 

3.8153120 

3.8153785 

3.8154449 

6539 

6540 

6541 

6542 

6543 

3,8155113 

3.8155777 

3.8156441 

3.8157105 

3.8157769 

6544 

6545 

6546 

6547 

6548 

3.8158433 
3.8 159096 
3.8 159760 
3.8160423 
3.8161087 

6549 

655° 

6551 

6552 

6553 

3.8161750 

3.8162413 

3.8163076 

3.8163739 

3.8164402 

<5$$4 

6556 

«557 

6458 

3.8165064 

3.8165727 

3.8166389 

3.8167052 

3.8167714 

655S 

656C 

6561 

6562 

3.8 168376 
>3.8169038 
3.8169700 
3.8170362 
3.8171024 

6564 

6565 
6  5  66 

6567 

.3.8171686 
3.8172347 
3.8173009 
3,8 173670' 

N. 

Logarithm 

6567 

6568 

6569 

6570 

6571 

3.8173670 

3.8174331 

3.8174993 

3.8175654 

3.8176315 

6572 

6573 

<5574 

6575 

6576 

3.8176976 
3.8177636 
3.3 178297 
3.8178958 
3.8179618 

6577 

6578 

ô579 

650O 

6581 

3.8180278 

3.8180939 

3.8181599 

3.8182259 

3.8182919 

6582 

6583 

65  84 

6585 

6586 

3.8x83579 

3.8184239 

3.8184898 

3-8185558 

3.8186217 

6587 

6588 

6589 

6590 

6591 

3.8186877 

3.8187.536 

3.8188195 

3.8188854 

3.8189513 

6592 

6593 

6594 

<>595 

6596 

3.8 190172 
3.819083 1 
3.8191489 
3.8192148 
3,8192806 

6597 

6598 

6599 
66OC 

3.8193465 

3.8194123 

3.8194781 

3.8195439 

66ooj 


66  oo 

N. 

Logarïth .  1 

jsr. 

Logarïth. 

'N. 

Logarïth. 

6601 

6602 

6603 

6604 

6605 

3,8196097 

3.8196755 

3,8197413 

3.8198071 

3,8198728 

6634 

6635 

6636 

6637 

6638 

3.8217755 

3.8218409 

3.8219064 

3.8219718 

3.8220372 

666"] 

6668 

6669 

667c 

6671 

3  8239305 
3.8239956 
3.8240607 
3.8241258 
3.8241909 

6606 

6607 

6608 

6609 

6610 

3.8199386 

3,8200043 

3.8200700 

3.8201358 

3.8202015 

6639 

6640 

6641 

6642 

6643 

3.8221027 

3.8221681 

3,8222335 

3.8222989 

3.8223643 

6672 

6673 

6674 

6675 

6676 

3.8242560 
3.824321 1 
3.8243862 

3.8244513 

3.8245163 

66  ii 

6612 

661 3 

6614 

6615 

3.8202672 

3.8203328 

3.8203985 

3.8204642 

3.8205298 

6644 

6645 

6646 

6647 

6648 

3.8224296 

3.8224950 

3.8225603 

3.8226257 

3.822691c 

6677 

6678 

6679 

6680 

6681 

3.8245814 
3.8246464 
3  8247114 

3.8247765 

3.8248415 

6616 

6617 

6618 

6619 

6620 

3,8205955 
3.820661 1 
3.82072  68 
3.8207924 
3.8208580 

6649 

6650 
665  1 

6652 

6653 

3.3227563 
3.8228216 
3.8228869 
3.8229522 
3  8230175 

6682 

6683 

6684 

6685 

6686 

3.8249065 

3.8249715 

3.8250364 
3.825 1014 
3.825*1664 

6621 

6622 

6623 

6624 
662$ 

3.8209236 

3.8209892 

3.8210548 

3.8211203 

3.8211859 

6654 

6655 

6656 

6657 

6658 

3.8230828 

3,8231481 

3.8232133 

3,823278.6 

3.8233438 

6687 

6688 

6689 

6690 

6691 

3.8252313 

3.8252963 

3.8253612 

3.8254261 

3.82549x0 

6626 
66  27 
6628 
66  29 
6630 

3.82125 14 
3.8213170 
3,8213825 
3.8214480 
3.8215135 

6659 

6660 

6661 

6662 

6663 

3.8234090 

3.8234742 

3.8235394 

3.8236046 

3.8236698 

6692 

6693 

6694 

6695 

6696 

3-8255559 
3.8256208 
3.8256857 
3.825750  6 
3.8258154 

663 1 
66  32 

6633 

6634 

3.8215790 

3.8216445 

3.8217100 

3.821^755 

6664 
666  5 
6666 
6667 

3.823735c 

3.8238002 

3.8238653 

3.8239305 

6697 

6698 

6699 

6700 

3.8258803 

3.8259451 

3.8260100 

3.8260748 

I  i  2 

* 

6700' 

6700 


N. 

Logarlth, 

JNT. 

N. 

Logarithm 

6701 

$.8261396 

673413.8282731 

• 

6767 

3.8303962 

6702 

$,8262044 

57353-8283376 

6768 

3.8304603 

6703 

$.8262692 

6736I3. 828402! 

6769 

3.8305245 

6704 

$.8263340 

67373. 8284665 

6770 

3.8305887 

6705 

3.8263988 

6738  3.8285310 

6771 

3.8306528 

6706 

3.8264635 

6739I3.8285955 

6772 

3.8307169 

6707 

3.8265283 

6740I3. 8286599 

6773 

3.8307811 

6708 

3.8265931 

6741J3. 8287243 

<5774 

3.8308452 

6709 

3.8266578 

67423.8287887 

<5775 

3.8309093 

671c 

3.8267225 

67433 *8288532 

6776 

3.8309734 

6711 

3.8267872 

67443.8289176 

6777 

3.8310375 

6712 

3.82685 19 

67453.8289820 

6778 

3.8311016 

6713 

3.8269166 

67463.8290463 

5779 

3.8311656 

6714 

3.8269813 

67473.8291107 

6780 

3.8312297 

6715 

3.8270460 

6748I3.8291751 

6781 

3.8312937 

6716 

..  V  v? 

3.8271107 

6749  3.8292394 

6782 

3-8313578 

6717 

3-8271753 

67503*8293038 

6783 

3.8314218 

6718 

3.8272400 

6751 3.8293681 

6784 

3.8314,858 

6719 

3.8273046 

6752  3.8294324 

5785 

3.8315499 

6720 

3.8273693 

6753|3-8294967 

6786 

3.83 16139 

6721 

3.8274339 

6754I3.8295611 

6787 

3.8316778 

6722 

3.8274985 

6755 h.8296254 

6788 

3.8317418 

6723 

3.8275631 

67563.8296896 

6789 

3.83 18058 

6724 

3.8276277 

67573.8297539 

6790 

3.8318698 

672? 

3.8276923 

6758  3.8298182 

6791 

3.8319337 

is 

6726 

3.8277569 

6759  h.8298824 

6792 

3-8319977 

6727 

2.8278214 

676O3.8299467 

6793 

3.8320616 

6728 

3.827886c 

676I  3.83OOIO5 

67.95 

3.8321255 

6729 

3.8279505 

6762  3  8300752 

6  79  5 

3.8321895 

673c 

3.8280151 

6763I3.8301394 

, 

6796 

>3.8322534 

6731 

3.828079*! 

« 

6764  3.83O2O36 

6795 

3.8323  173 

6732 

3.828144 

6765  3.830267s 

679b 

3*83238l2 

6733 

3.8  28  208  <! 

6766  3.830332c 

) 

6795 

3.832445O 

6734 

3.8282731 

6767J3. 83O396S 

1 

680c 

3.8325089 

6800 


9 . .  . . . — l 


6800 


N. 

Loiarixh . 

JV.  j Logarith. 

N.  !  Logarithm 

6801 

6802 

6803 

6804 

6805 

3.8325728 
3.8326366 
3. 8327005 
3.8327643 
3.8328281 

6834 

6835 

6836 

6837 

6838 

3,8346750 

3.8347385 

3.8348021 

3.8348656 

3.8349291 

t 

6867 
6863, 
68691 
6870 
68  71 

3.8367670 

3.8368303 

3-8368935 

3-8369567 

3-8370199 

6806 

6807 

6808 

6809 

6810 

3.8328919 

3.8329558 

3,8330195 

3.8330833 

3.8331471 

6839 

6840 

6841 

6842 

6843 

3.8349926 

3.8350561 

3.8351196 

3.8351831 

3-8352465 

6872 

6873 

6874 

6875 

6876 

3.8370832 

3.8371463 

3.8372095 

3-8372727 

3.8373359 

6811 

6812 

6813 

6814 

6815 

3.8332109 

3.8332746 

3.8333384 

3.8334021 

3.8334659 

6844 

6845 

6846 

6847 

6848 

3.8353100 

3-8353735 

3.8354369 

3.8355003 

3.8355638 

6877 

6878 

6879 

6880 

6881 

3.8373990 

3.3374622 

3.8375253 

3.8375884 

3.8376516 

6816 

68 17 

6818 

6819 

6820 

3.8335296 

3*8335933 

3.8336570 

3.8337207 

3.8337844 

6849 

6850 

685 1 

6852 

6853 

3.8356272 

3,8356906 

3.8357540 

3.8358174 

3.8358807 

6882 

6883 

6884 

6885 

6886 

3.8377147 

3.8377778 

3.8378409 

3.8379039 

3.8379670 

6821 

6822 

6823 

6824 
682$ 

3.8338480 

3.8339117 

3-8339754 

3.8340390 

3.8341027 

6854 

6855 

6856 

6857 

6858 

3.8359441 

3.8360075 

3,8360708 

3.8361341 

3.8361975 

6887 

6888 

6889 

6890 

6891 

3.83803OI 

3.838093I 

3.8381562 

3.8382I92 

3.8382822 

6826 
68  27 
68  28 
6829 
68301 

3.834ÎI63 

3.8342299 

3.83429.35 

3-83435  7 1 

3.8344207 

6859 

6860 

6861 
'6862 
6863 

3.8362608 
3.8363241 
3.8363874 
3.8364507 
3.8365 140 

5892 

6893 

6894 

6895 

6896 

3.8383453 

3.8384083 

3.8384713 

3.8385343 

3.8385973 

6831 

6832 

6833 

6834 

3.8344843 

3-8345479 

3.8346114 

3.8346750 

6864 

6865 

6866 
6867 

3.8365773 

3.8366405 

3.8,367038 

3.8367670 

6897 

6898 

6899 

.6900 

3.8386602 

3.8387232 

3.8^87861 

3.838849! 

yo  ■■■  ,  '  -• 

6  900 


( 

6  ç  oo 

N. 

Logarithm 

690 1 
6  90s 
69  oç 
690^ 
6905 

3.8389x20 

!3-838?7?o 

,3.8390379 

3.839x008 

3.8391637 

6906 

6907 

6908 
,  6909 

691c 

)3.8392266 

3.8392895 

3.8393523 

3.8394152 

3.8394780 

,  6911 

6912 

6913 

6914 

6915 

3.8395409 

3.8396O37 

3.8396666 

3.8397294 

3.8397922 

6916 

691 7 

6918 

6919 

6920 

3.839855O 
3.8399178 
3.8399806 
3J4OO433 
3.84OIO6I  ^ 

6921 

6922 

6923 

6924 
6925j 

3.84O1688 
3.84O23  l6 
3.8402943 
3.84O357I 
3.84O4I98 

6926! 

6027 

6928 

6929 

6930 

3.8404825 

3.84O5452 

3.8406079 

3.84067O6 

3.84O7332 

6931 

6932 
6933: 
6934: 

3.8407959 

3.8408586 

3.8409212 

3.84O9838 

1* 

Logarith. 

693^ 

693' 

693c 

693/ 
69  3  £ 

3.8409838 

3.8410465 

S  3.841 1091 
3.8411717 
3.8412343 

6935 

694c 

6941 

6942 

6943 

3*8412 969 
>3.8413595 
3.8414220 
3.8414846 
3.8415472 

6944 

6945 

6946 

6947 

6948 

3.8416097 
3.8416722 
3.8417348 
3.8417973 
3. 8418^98 

69  49 

6950 

6951 

6952 

6953 

3.8419223 

3.8419848 

3,8420473 

3.8421098 

3.8421722 

6954 

6955 

6956 

6957 

6958 

3,8422347 

3.8422971 

3.8423596 

3.8424220 

3.8424844 

6959 

6960 

6961 

6962 

6963 

3.8425468 

3.8426092 

3.8426716 

3.8427340 

3.8427964 

6964 

6965 

6966 

6967 

’.8428588 

3.8429211 

3.8429835 

3.8430458 

1 

>. 


N.  J Logarith. 

6965 

696^ 

6965 

697c 

6971 

4.8430458 

>3.843 1081 

>■3.8431705 

)2.8432328 

.13.8432951 

6972 

6973 

6974 

6975 

6976 

■j  " 

13.8433574 

3.8434197 

,3.8434819 

3.8435442 

3.8436065 

6977 

6978 

6979 

6980 

6981 

3.8436687 

3.8437310 

3-^439532 

3.8438554 

3.8439176 

6982 

6983 

6984 

6985 

6986 

3.8439798 

3.8440420 

3.8441042 

3.8441664 

3.8442286 

6987 

6988 

69?9 

6990 

6991 

3.8442907 

3.8443529 

3.844415a 

3.8444772 

3.8445393 

6992 

6993 

6994 

6995 

6996 

3.8446014 
3.8446635 
3.844725  6 
3.8447877 
3.8448498 

6997 

6998 

6999 

7000 

3.84491 19 
3.8449739 
3.8450360, 
3.8450980 

7  OOP 

7ooo 

N. 

Logarith. 

N. 

Logarith. 

K 

Logarith . 

7001 

3.8451601 

7034 

3.8472024 

7067 

3.8492351 

7002 

3.8452221 

7035 

3.8472641 

7068 

3.8492965 

700q 

3.8452841 

7036 

3.8473258 

7069 

3.8493580 

7004 

3.8453461 

7037 

3.8473876 

7070 

3.8494194 

7005 

3.8454081 

7038 

3.8474493 

7071 

3.8494808 

7006 

3.8454701 

7039 

3.8475 1 10 

7072 

3.8495423 

7007 

3.8455321 

7040 

3.8475727 

7073 

3.8496037 

7008 

3.8455941 

7041 

3.8476343 

7074 

3.8496651 

7009 

3.8456561 

7042 

3.8476960 

•  •*. 

7075 

3.8497264 

7010 

3.8457180 

7043 

3-8477577 

7076 

3.8497878 

70x1 

3.8457800 

7044 

3.8478 193 

70  77 

3.8498492 

7012 

3.8458419 

7045 

3.8478810 

7078 

3.8499106 

7013 

3.8459038 

7046 

3.8479426 

7079 

3.8499719 

7014 

3.8459658 

7047 

3.8480043 

7080 

3.8500333 

70x5 

3.8460277 

4 * 

7048 

3.8480659 

7081 

3.8500946 

7016 

3.8460896 

7049 

3.8481275 

7082 

3.8501559 

7017 

3.846x5 15 

7050 

3.848x891 

7083 

3.8502172 

7018 

3.8462134 

7051 

3.8482507 

7084 

3.8502786 

7019 

3.8462752 

7°Ç2 

3*8483 123 

7085 

3.8503399 

7020 

3.8463371 

7°53 

3.8483739 

7086 

3.850401 1 

7021 

3.8463990 

7054 

3.848435  5 

7087 

3.8504624 

7022 

3.8464608 

7055 

3.8484970 

7088 

3.8505237 

7023 

3.8465227 

7056 

3.8485586 

7089 

3.8505850 

7024 

3.8465845 

7057 

3.8486201 

7090 

3,8506462 

7025 

3.8466463 

7058 

3.8486817 

7091 

3.8507075 

7026 

3.8467081 

7059 

3.8487432 

7092 

3. 8^07687 

7027 

3.^467700 

706O 

3.8488047 

709313.8408300 

7028 

3.8468318 

706l 

3.8488662 

7094 

3.8508912 

7029 

3.8468935 

7062 

3  8489277 

7095 

3.8509524 

7030 

3.8469553 

, 

7063 

3.8489892 

7096 

3.8510136 

7031 

3.8470171 

7064 

3.8490507 

7097 

3.8510748 

7032 

3.8470789 

7065 

3.8491122 

7098 

3.85 1 1360 

7033 

3.8471406 

7066 

3.8491736 

7099 

3.85H972 

7°34 

I3.8472024 

7067 

3.8492351 

7100 

3.8512583 

•  J 

7100 

jioo 


Logarithm 


3.8513807 
3.85 14418 
3.8515030 
3.8515641 


3.8516252 

3.8516863 

3.8517474 

3.8518085 

3.8518696 


3.8519307 

3.8519917 

3.8520528 

3.8521139 

3.8521749 


7126 

7127 

7128 

7129 

7130 


7131 

7132 

7133 

7134 


3.8522359 

3.8522970 

3.8523580 

3.8524190 

3.8524800 


3.8525410 

3.8526020 

3.8526629 

3.8527239 

3.8527849 


3.8528458 

3.8529068 

3.8529677 

3.8530286 

3.8530895 


i- 


3.8531504 

3.8532113 

3.8532722 

3-8533331 


N. 

Logarith. 

nil 

nv 

713c 

7137 

713S 

43-8533331 

3.853394° 

>3-8534548 

38535157 

13*8535765 

7139 

7UC 

7141 

7H2 

7143 

13.8536374 

13.8536982 

3.8537590 

3.S538198 

3.8538806 

7144 

7145 

[7146 

7147 

7148 

3.8539414 

3.8540022 

3.8540630 

3.8541238 

3.8541845 

7149 

7150 

7151 

7152 

7153 

3.8542453 

3.8543060 

3.8543668 

3.8544275 

3.8544882 

7154. 
7155: 
7i5<s  = 
7157; 
7158; 

3.8545489 

3.8546096 

i.8546703 

5.8547310 

5.8547917 

71593 

71603 

t7i6t3 

71623 

I71633 

1.8548524 

.8549130 

.8549737 

.8550343 

.8550949 

71643 

7i<55|3 

7l66j3 

7i67|3 

.8551556 

.8552162 

.8552768 

•8553374 

- j 


lN- 

Logarith » 

7167 

7 168 

7169 

7170 

7171 

3.8553374 

3.8553980 

3.8554586 

3.8555192 

3.8555797 

7172 

7173 
■  7174 

7175 

7176 

3*8556403 

3.8557008 

3.8557614 

3.8558219 

3.8558824 

7177 

7178 

7179 

7180 

7181 

3.8559429 

3.8560035 

3.8560640 

3.8561244 

3.8561849 

7182  3.8562454 

7183  3.8563059 

7184  3.8563663 

7185  3.8564268 

7186  3.8564872 

7187  3.8565476 

7188  3.8566081 

7189  3.8566685 
719013. 8567289 
7191  3.8567893 


7192  3.8568497 

7193) 3. 8569101 

7194) 3.8569704 

7195  3*85703o8 

7196  3.8570912 


7197  3*8571515 

7198  3.8572118 

7199  3.8572722 
7200(3.8573325 


7200 

K 

Logarithm  I 

7201 

7202 

7203 
1204 
720  <5 

•3-8573928I 

:i3-857453i 

3>8575i34 

l3*8575737i 

I3.8576340I 

720  6 

7207 

7208 

7209 

7210 

3.8576943I 

3-8577545 

3*8578148 

3.857875O 

3-s579353| 

7211 

.7212 

7213 

7214 

7215 

3-85799551 

3.85805  $7 
3.8581159 
3.8581761 
3.8582363 

7216 

7217 

7218 

7219 

7220 

3.8582965 

3.8583567 

3.8584169 

3.8584770 

3.8585372J 

7221 

7222 

7223 

7224 

7225 

3.8585973! 

3  8586575 
3.8587176 

3-858  7777 
3.8588379 

7226 

7227 

7228 

7229 
7230; 

3.8588980 
3.8589581 
3.859018 1 
3.8590782 
3.859x3831 

723 1 
7232 . 

7233  i 
7234: 

3.8591984 

3.8592584 

3.8593185 

5*85937851 

u  N* 

Loganth.  | 

1723* 

723' 

723c 

723/ 
J723  c 

3.8593785 

;  3.8594385 

3  3.8594986 
3.85955  86 
3.8596186 

(7235 

724C 

7241 

7242 

7243 

3.8596786 

>3.8597385 

3.8597985 

3.8598585. 

3.8599185 

7244 

7245 

7246 

7247 

7248 

3.8599784 
3.8600384 
3.8600983 
3*8601583  J 
3.8602182 

7249 

7250 

725  1 

7252 

7253 

3.8602781 

3.8603380 

3.8603979 

3/8604578 

3.8605177 

7254 

7255 

7256 

7257 

7258 

3.8605776 

3.8606374 

3.8606973 

3.8607571 

3.8608170 

7259 

7260 

7261 

7262 

7263 

3.8608768 
3.8609366 
3.8609964 
3.8610562 
3.861 1 160 

7264 

7263 

7266 

I7267; 

3.861 1758 
3.8612356 
3.8612954 
3*8613552 

Kk 


N-  J Logaritb-' 

726713.8613552 
7268I3-8614149 
7  2*9j3  -B  6  i  4747. 
7270:3.8615344 
7271  3.8615941 

727 

727 

727. 

727' 

727a 

2j3. 8616539 
3*3. 8617136 
43:8617733. 

5  3.8618330 
513.8618927 

727/ 

727^ 

7275 

728c 

7281 

^3.8619524 

3.8620121 

3.8620717 

3486213,14 

3.8621910 

7282 

7283 

7284 

7285 
72  '86 

J3.8622507 

*3*8623 103 
3.8623699 
3.8624296 
3.8624892 

7287 

7288 

7289 

7290 

7291 

3-8625488 

3.8626084 

3.8626679 

3-8627275 

3.8627871 

*• 

7292 

7293 

7294 

7295 

7296 

3.8628467 

3.8629062 

3*8629658 

3.8630253 

3.8630848 

7297 

7298 

7299 

73QO 

3.8631443 

3.8632039 

3.S632634 

3.8633229 

7300I 

■■  w 


^3  GO 


1ST. 

Lcigarith . 

7301 

7302 

7303 

73°4 

7305 

3.8633823 

3.8634418 

3.8635013 

3.8635608 

3.8636202 

7306 

73°7 

7308 

7309 

7310 

3.8636797 

3.8637391 

3.8637985 

3.8638580 

3.8639174 

7311 

7312 

73*3 

7314 

73*5 

3.8639768 

3.8640362 

3.8640956 

3.8641550 

3.8642143 

73f6 

h'»7 

7318 

7319 

.7320 

3.8642737 
3.8643331 
3.8643924 
3.8644517 
3.8645  in 

7321 

73.22 

'7323 

7324 

7325 

3.8645704 

3.8646297 

3.8646890 

3.8647483 

3.8648076 

7326 

7327 

7328 

7329 

733c 

3.8648669 
3.8649262 
3.864985  5 
3.8650447 
3.865 1040 

73  3 1 
: 7  33= 

7333 

7334 

3.865 1632 
!  3.8652225 
3.8652817 
J3486534O9 

1st. 

Logarithm 

7334 

7335 

7336 

7337 

7338 

3.8653409 
3.8654001 
3.8654593 
3.8655185 
3.865  5777 

7339 

7340 

7341 

7342 

7343 

3.8656369 

3.8656961 

3.8657552 

3.8658144 

3.8658735 

7344 

7345 

7346 

7347 

7348 

3.8659327 
3.8659918 
3.866050$ 
3.866110  b 
3.8661691 

7349 

735° 

7351 

7352 

7353 

3.8662282 
3.8662873 
3.8663464 
3.866405  5 
3.8664646 

7314 

7311 

7356 

7357 

73 18 

3.8665236 

3.8665827 

3.8666417 

3.8667008 

3.8667598 

’7359 

7360 

,7361 

7362 

7363 

3.8668188 

3.8668778 

3.8669368 

3.8669958 

3.8670548 

7364 

7365 

73 66 

7367 

3.8671138 

3.8671728 

3.8672317 

3.8672907 

N. 

Logarithm 

7367 

73«8 

7369 

737° 

7371 

3.8672907 

3.867349b 

3.8674086 

3.8674675 

3.8675264- 

7372 

7373 

7374 
7371 
7376 

3.8675853 
3.8676442 
3.867703  î 
3.8677620 
3.8678209 

7377 

7378 

7379 

7380 

7381 

3.8678798 

3.8679386 

3.8679975 

3.8680564 

3.8681152 

7382 

7383 

7384 

7385 

7386 

3.8681740 

3.8682329 

5.8682917 

3.8683505 

3.8684092 

7387 

7388 

7389 

7390 

7391 

5.8684681 

3.8685269 

3.8685857 

5.8686444 

3.8687032 

7392 

7393 

7394 

7395 

7396 

3.8687620 

3.8688207 

3:.86S8794 

3.8689382 

3.8689969 

7397 

7398 

7399 
74003 


3.8690556 

3.8691143. 
3.8691730 
86923 17 


7400 


7400 


N» 

Logarith. 

N. 

Logarlth. 

JNT. 

V 

Logarith. 

7401 

7402 

7403 

7404 

7405 

3.8692904 

3.8693491 

3.8694077 

3.8694664 

3.8695251 

7434 

7435 

7436 

7437 

7438 

3.871222  6 
3.8712810 
3.8713394 
3.8713978 
3.8714562 

74*7 

7468 

7469 

7470 

7471 

3.8731462 

3.8732043 

3.8732625 

3.8733206 

3.8733787 

7406 

7407 

7408 

7409 

7410 

3.8695837 

3.8696423 

3.8697010 

3.8697596 

3.8698182 

7439i3,®7tl)I4â 

74403.8715729 

74413.8716313 
7442  3.8716897 
74433.8717480 

7472 

7473 

7474 

7475 

7476 

3.8734369 

3.8734950 

>8735531 

3.8736112 

3.8736693 

7411 

7412 

7413 

7414 

7415 

3.8698768 

3.8699354 

3.8699940 

3.8700526 

3.8701112 

7444 

7445 

7446 

7447 

7448 

3.8718064 

3.8718647 

3.8719230 

3.8719814 

3.8720397 

7477 

7478 

7479 

7480 

7481 

3.8737274 

3-8737855 

3.8738435 

3.8739016 

3-8739597 

7416 

7417 

7418 

7419 

7420 

3.8701697 

3.8702283 

3.8702868 

3.8703454 

3.8704039 

7449 

7450 

7451 

7452 

7453 

3.8720980 

3.8721563 

3.8722146 

3.8722728 

3.8723311 

7482 

74Ü3 

7484 

7485 

7486 

3.8740177 

3.8740757 

3-874x338 

3.8741918 

3.8742498 

7421 

7422 

7423 

7424 

7425 

3.8704624 

3.8705209 

3.8705795 

3.8706380 

3.8706965 

7454 

7455 

7456 

7457 

7458 

3.8723894 

3.8724476 

3.8725059 

3.8725641 

3.8726224 

74S7 

7488 

7489 

7490 

7491 

3.874307S 

3.8743658 

3.8744238 

3.8744818 

3.8745398 

7426 

7427 

7428 

7429 

7430 

3.8707549 

3.8708134 

3.8708719 

3.8709304 

3.8709888 

7459 

'7460 

7461 

7462 

7463 

3.872*6806 

3.8727388 

3.8727970 

3.8728552 

3.8729134 

7492 

7493 

7494 

7495 

74 96 

3.8745978 

3.8746557 

3.8747137 

2.8747716 

3.8748296 

K  *• 

7431 

7432 

7433 

7434 

3.8710473 

3.8711057 
3.8711641 
3.871222 6 

7464 

7465 

7466 

7467 

3.8729716 

3.8730298 

3.8730880 

3.8731462 

7497 

7498 

7499 
7500I 

3.8748875 

3.8749454 

3.8750034 

3.8750613 

Kk  2  750Q 

75oo 

- - — - - ~  »-  - - - -  - 


N. 


Logarithm . 


N. 


Logarithm 


N. 

Logarithm  j 

75°i 

7  5  02 
7  $03. 
7  $04 
7$°5 

3.875 1192 
3.8751771 
3.8752349 
3.8752928 
3.8753507 

7$o6 

7$°7 
75  o^ 
7509 
7$  .10 

3.87  5408.6 

3.8754,6,64 

3,8755243 

3.87558.21 

3.8756399 

L  -JM  ■ 

7$  1 1 

75;  X2 

7$  1.3 
7  $ 1 4 
7$I$ 

3.875697.8 

3-S.75755-6 

3.8758134 

3.87587,12 

3.8759290 

7$i6 
7  $i,7 
75x8. 

7  579 
7520 

3.8759868, 

3.876044$ 

3.8761O23 

3.87616OÎ 

3,8762178 

75  2,1 

7522 

7523 
7$24 
7525 

30876275.6 
8-87633.33 
3,876391 1 
3.8764488 
3.8765065 

7$26 
7$  27 

75  28 
7529 

.7$  30 

3.8765642 

3.8766219 

3.876679.6 

3.8767373 

3.876795° 

753.1 

7531 

7533 

7534 

3.8768526 
3.8  7691 03 
3*8769680 
3,877-0256 

7534 

7535 

7536 

7537 

7538 

3.3770256 

3,8770833 

3.8771409 

3.8771985 

3.8772561 

7539 

7540 

7$4i 

7542 

7543 

3.8773137 

3..8773713 

3.8774289 

3.8774865 

3.8775441 

7$44 
7$4$ 
714^ 
7  $47 
7$48 

3.8776017 

3.8776592 

3.8777168 

3-8777743 

3.8778319 

7$49 
7$  $° 
7$$i 
7$$2 
7153 

3.8778894 

3.8779469 

3.8780045 

3.878062O 

3.878  I  I95 

7554 

75.55. 

7556 

7557 

7558 

3.878Ï77O 

3.8782345 

3.8782919 

3.8783494 

3.8784O69 

• 

7$$9 

7$6o 

7.5 6 1 
7$62 

7563 

....  .« 

I3.8784643 
3.8785218 
3.8785792 
5.-87863  67 
3.878694I 

7564 

75Ô5 

7566 

7,567 

3.8787515 

3.8788089 

3.8788663 

3.878.923.7 

7567 

7568 

7569., 

757° 

7571 

3.8789237 

3.8789811 

3-8790385 

3.879O959 

3.8791532 

7$72 

7$7S 

7$74 

7$7$ 

7$7^ 

3.8792106 

3.879268Q 

3.8793253 

3.8793826 

3.87944OO 

7577 

7578 
7$79 

7$§o 

7$8i 

3.8794973 

3.8795546 

3,8796119 

3,8796692 

3.8797265 

7582 

7583 

7584 

7585 

7586 

3.8797838; 

3.87984II 

3.8798983. 

3-8799$56 

3.8800128 

7587 

7588 

7589 
759° 
7591 

3,8800701 
3,8801273 
3  <,8801846 
3.8802418 
3.8802990 

7$92 
7$  93 
7  $94 

7  $9-5 

7$96 

75:97 

7598 

7599 
17600 

3,8803562 

3.8804x34 

3.8804706 

3^8805278 

3.8805850 

““  y 

3.8806421 

3.8806993 

3.8807564 

.3.8.808136 

Ipq o. 


fcOWS 


;  .  ** 


7.6  od 


N. 


Lovarith. 


N. 

Logarithm 

7601 

7602 

7603 

7604 

7605 

3.8808707 

3.8809279 

3.8809850 

3.8810421 

3.8810992 

76c  6 

7607 

7608 

7609 

7610 

3.881 1563 
3.8812134 
3.8812705 
3,8813276 
3.8813847 

7611 

7612 

7613 

7614 

3.8814417 

3.8814988 

3.88x5558 

3.8816129 

3.8816699 

7616 

7617 

7618 

7619 

7620 

3.8817269 
3.8817840 
3.8818410 
3.88 18980 
3.8819550 

7621 

7622 

7623 

7624 

7625 

3.8820120 

3.8870689 

3.8821259 

3.8821829 

3.8822398 

7626 

7627 

7628 

7629 

7630 

3.8822968 

3.8823537 

3.8824107 

3.8824676 

3.8825245 

7631 

7632 

7633 

.7^34* 

3.8825815 

3,8826384 

3.8826953 

3.8827522 

7<?34 

7635 

7636 

7637 

7638 

3.8827522 

3.882809O 

3.8828650 

3,8829228 

3.8829797 

7639 

76+0 

7641 

7642 
7<543 

3.883O365 
3.883O934 
3.883  1502 
3.8832O7O 
3.8832639 

7644 

7^45 

7646 

7647 

7648 

3.88332O7 

3.8833775 

3.8834343 

3.88349H 

3.8835479 

7649 

7650 

7651 

7652 

7*53 

3.8836047 
3.8836614 
3.8837l82 
3.883775O 
3.88383  17 

7<554 

7655 

7656 

7657 

7658 

3.8838885 
3.8839452 
35884OOI9 
3.884O586 
3.884I  I54 

7  <5  59 

7660 

7661 

7662 
7663 

3.8841721 

3.8842288 

3.8842855 

3.8843421 

3.8843988 

766,1 

7665 

7666 
7667 

3.8844555 

3.8845I22 

3.8845688 

3.8846255 

N. 

Logarithm 

7667 

7668 

7669 

7670 

7671 

3.8846255 

3.8846821 

3.8847387 

3.8847954 

3.8848520 

7672 

7673 

7674 

7*75 

7676 

3.8849086 

3.8849652 

3.8850218 

3.8850784 

3.8851350 

7677 

7678 

7679 
768C' 

768l 

3.8851915 

3.8852481 

3.8853047 

3.8853612 

3.8854178 

7682 

7683 

7684 

7685 

7686 

3.8854743 

3.8855308 

1-8855874 

3.8856439 

3.8857004 

7687 

7688 

7689 

7690 

7691 

3.8857569 

3.8858134 

3.8858699 

3,8859263 

3.8859828 

7692 

7693 

7694 

7*95 

7*9* 

3.8860393 
3.8860957 
3.8861522 
2.8862086 
3  886265 1 

7697 

7698 

7699 

77OC 

3.8863215 

3.8S63779 

3.8864343 

3.8864907 

7-7  OQ 


77°° 


N. 

Logarithm  I 

7701 

;  7702 

7703 

7704 

770$ 

3.886547  ij 
3.8866035! 
3.8866599 
3.8867163I 
3.88677261 

7706 

7707 

7708 

'nog 

7710 

3.8868290I 

3.8868854! 

3.8869417! 

3.8869980] 

3.8870544] 

771 1 

7712 

7713 
77H 
77M 

3.8871 1071 
[3.8871670] 
3.8872233] 
3.88727  96] 
3.8873359] 

7716 

■  7717 

7718 

7719 

7720 

3.8873922] 

3.8874485 

3.8875048 

3.8875610] 

3.8876173 

7721 

7722 

7723 

7724 

7725 

3.8876736! 

3.8877298 

3.88778601 

3.8878423 

3.88789851 

7726 

7727 

7728 

7729 

7730 

3.8879547] 

3.8880109] 
3,8880671] 
3.888 1 233 1 
3.8881795] 

7731 

7732 

7733 

7734" 


3.88  823  «5  7J 

3.888291 81 
3.88834801 
.883404 


N.  |  Logarith. 

im 

773' 

773f 

7737 

773^ 

(.3.8884042 
3.88846O3 
>  3.8885  I65 
3.8885726 
3.8886287 

7735 

774C 

7741 

7742 

7743 

3.8886848 

)3.88874lO 

3.888797I 

3.8888532 

3.8889O93 

7744 

7745 

7746 

7747 

7748 

3.8889653 

3.8890214 

3.889O775 

3.889I336 

3.8891896 

7749 

7750 

7751 

7752 
’  7753 

3.8892457 

3.8893OI7 

3^893577 

3.8894138 

3.8894698 

7754 

7755 

7756 

I77?7 

7758 

3.8895258 

3.8895818 

3.8896378 

3.8896938 

3.8897498 

7759 

7760 

7761 
7762; 
77<53; 

3.8898058 

5.8898617 

5.8899177 

5.8899736 

5.8900296 

77643 
77(55  3 
7766  3 
7767I3 

». 89OO855' 

». 89OI4I5 
».890I974 

.89O2533] 

O 

N. 

Logarith . 

7767 
77 6t 
776s 
777C 
7771 

i'  3.8902533 
$  3.8903092 
?  3*8903651 
)  3.8904210 
3.8904769 

7772 

7773 

7774 

7775 
777^ 

3.8905328 

3.8905887 

3.8906445 

3.8907004 

3.8907563 

7777 

7778 

7779 

7780 

7781 

3?89o8i2i 

3.8908679 

3.8909238 

3.8909796 

3.8910354 

7782 

7783 

7784 

7785 

7786 

3.8910912 
3.891 147Q 
3.8912028 
3.8912586 

3.8913144 

7787 

7788 

7789 

7790 

7791 

3.8913702 

3.8914259 

3.8914817 

3.8915375 

3.8915932 

7792 

7793 

7794 

7795 

7796 

3*8916489 

3.8917047 

3.8917604 

3,8918161 

3.891871g 

7797 

7798 

7799 

7800 

3.8919275 

5.8919832 

5.8920389 

5.8920946' 

780c 

7800 

N. 

Logarith . 

jsr. 

Logarith. 

N. 

Logarithm 

7801 

7802 

7803 

7804 

7805 

3.8921503 

3.8922059 

3.8922616 

3.8923173 

3.8923729 

7834 

7835 

7836 

7837 

7838 

£.8939836 

3.8940390 

3.8940944 

3.8941498 

3.8942053 

7867 

7868 

7869 

7870 

7871 

3.8958092 

3.8958644 

3.8959195 

3.8959747 

3.8960299 

7806 

7807 

7808 

7809 

7810 

3.8924285 

3.8924842 

3-8925398 

3.8925954 

3.8926510 

7839 

7840 

7841 

7842 

7843 

3.8942607 

3.8943161 

3.8943715 

3.8944268 

3.8944822 

7872 

7873 

7874 

7875 

7876 

3.8960851 

3.8961403 

3.8961954 

3.8962506 

3.8963057 

78x1 

7812 

7813 

7814 

7815 

3.8927066 

3.8927622 

3.8928178 

3.8928734 

3.8929290 

7844 

7845 

7846 

7847 

7848 

3.8945376 

3.8945929 

3.8946483 

3.8947037 

3.8947590 

7877 

7878 

7879 

7880 

7881 

3.8963608 

3.8964160 

3.8964711 

3.8965262 

3.8965813 

7816 

7817 

7818 

7819 

7820 

3.8929845 

3.8930401 

3.8930957 

3.8931512 

3.8932068 

7849 

7850 

7851 

7852 

7853 

3.8948143 

3.8948697 

3.8949250 

3.8949803 

3.8950356 

• 

7882 

7883 

7884 

7885 

7886 

3.8966364 

3.896691^ 

3.8967466 

3.8968017 

3.8968568 

7821 

7822 

7823 

7824 

7825 

3.8932623 

3.8933178 

3-8933733 

3.8934288 

3.8934843 

7854 

7855 

7856 

7857 

7858 

3.8950909 

3.8951462 

3.8952015 

3.8952568 

3.8953120 

7887 

7888 

7889 

7890 

7891 

3.8969118 

3.8969669 

3.8970220 

3.8970770 

3.8971320 

7826 

7827 

7828 

7829 

7830 

3.8935398 

3-8935953 

3.8936508 

3.8937063 

3.8937618 

7859 

7860 

7861 

7862 

7863 

3-8953673 

3.8954225 

3.8954778 

3.8955330 

3.8955883 

7892 

7S93 

7894 

7895 

7896 

3.8971871 

3.8972421 

3.8972971. 

3*8973521 

3.8974071 

7831 

7832 

7833 

7834 

3.8938172 

3.8938727 

3.8939281 

3.8939836 

7864 

78«5 

7866 

7867 

3.8956435 

3.8956987 

3.8957539 

3.8958092 

7897 

7898 

7899 

7900 

3.8974621 

3.8975171 

3.8975721 

3.8976271 

-^~i- 1  y  j 

79°o| 

79^0 

N. 

Logarithm 

N. 

Logarithm 

!*• 

Logaritk 

7901 

3.8976821 

7934 

.3.8994922 

7967 

3.9012948 

7902 

3.897737c, 

7935 

3.8995465 

796? 

3-9013493 

79°3 

3.8977920 

793^ 

'3.8996017 

7965 

3.9014038 

79°4 

3.8978469 

7937 

3.899656/ 

797c 

>  3.9014583 

7905 

3.8979019 

7938 

3.8997m 

7971 

3.9015 128 

7906 

3.8979568 

7939 

3.8997658 

(7972 

.3.9015673 

7907 

3.8980117 

794c 

3.8998205 

7973 

3.9016218 

79°8 

3.8980667 

7941 

3.8998752 

7974 

3.9016762 

7909 

3.8981216 

7942 

3.8999299 

7975 

3.9017307 

7910 

3.8981765 

7943 

3.8999846 

7976 

3.9017851 

79II 

3.8982314 

7944 

3.9000392 

7977 

3.9018396 

7912 

3.8982863 

7945 

3.9600939 

7978 

3.9018940 

7913 

3.8983412 

7946 

3.9001486 

7979 

3.9019485 

79  H 

3.8983960 

7947 

3.9002032 

7980 

3.9020029 

7915 

3.8984509 

7948 

. 

3.9002579 

7981 

3.9020573 

7916 

3.8985058 

7949 

3.9003 125 

7982 

3.9021117 

7917 

3.8985606 

79$o 

3.9003671 

7983 

3.9021661 

791s 

3.8986155 

7951 

3.9004218 

7984 

3.9022205 

7919 

3.8986763 

7952 

3.9004764 

79S5 

3.9022749 

7920 

3.8987252 

7953 

3.9005310 

7986 

3.9023293 

7921 

3.8987800 

7954 

3.9005856 

7987 

3.9023837 

7922 

3.8988348 

7955 

3.9006402 

7988 

3.9024381 

7923 

3.8988897 

7956 

3.9006948 

• 

7989 

3.9024924 

7924 

3.8989445 

7957 

3.9007494 

7990 

3.9025468 

7925 

3.8989993 

7958 

3.9008039 

7991 

3.9026011 

7926 

3.8990^41 

79'59 

3.9008585 

7992 

3.9026555 

7927. 

3.8991089 

7960 

3.90091 31 

7993 

3.90270981 

7928 

3.8991636 

! 

79^1- 

3.9009676 

7994 

3.9027641 

7929: 

3.8992184 

7962; 

3.9010222 

7995 

3.9028185 

793°: 

3.8992732 

7963: 

3.9010767 

7996: 

3.9028728 

793  J  : 

8993279 

1 

7964  ; 

3.9011313 

1 

7997: 

3.9029271 

7932 

3.8993827 

1 

79<>5: 

3.901 1858 

1 

7998  ; 

3.9029814 

7933: 

î-8994375 

i 

7966  5 

3.9012403 

7999: 

3.9030357 

7934  • 

*.8994922 

7967  5 

3.9012948 

b 

3000  5 

>.9030900 

/  . 

8oo'o 

|8ooo 

N. 

Logarith. 

J800 

poo; 

|8oo: 

|8ooz 

|8oo« 

1  3*903 1443 

2  3-903 1985 
5  3.9032528 
j.  3.9033071 

3.9033613 

|8oo£ 

18007 

18008 

18009 
j8oic 

3.9034156 

^3.9034698 

3.9035241 

3.9035783 

3.9036325 

I801  ï 
[8012 

18013 

18014 
13° 1 5 

3*9036867 

3.9037409 

3.9037951 

3.9038493 

3.9039035 

18016 

8017 

18018 

8019! 

8o2oj 

3.9039577 
3.90401 19 
3.9040661 
3.9041202 
3.9041744 

8021 

8022 
[8023 
8024 
8025 1; 

3.9042285 

3.9042827 

3.9043368 

3.9043909 

3.9044450 

802  ê\ 

8027  : 

8028  ; 

8029  3 

8030  3 

3.9044992 

>*9045533 

>.9046074 

>.9046615 

.9047155 

8031)3 
8032  3 
S033  3 

80343 

.9047696 

.9048237 

.9048778 

.9049318 

N 

Logarith . 

|8°3 

803 

8°3( 

803; 

8031 

43.9049318 

5  3.9049859 
53.9050399 

1  3.905094b 
l  3.905 1480 

8035 

804c 

8041 

8042 

8043 

)  3*9052020 
>3.9052560 
3*9053101 
3.9053641 
3.9054181 

8044 

8045 

8046 

8047 

8048 

3.9054721 
3*^0552  60 
3.905  5  800I 
3.9056340! 
3.9056880 

8049 

8050 

805 1 

8052 
80,3 

3*9057419 

3.9057959 

3.9058498 

3.9059038 

3,9°59577j 

18054 

8055 

8056 

8057 

8058 

3.90601 1 61 
3.9060655! 
3.9061 195 
3.9061734 
3.9062273 

8°59: 

8060 

|8o6l  ^ 

8062  < 

8063  3 

5.90628  1 2| 

5.9063350 

1.90638891 

>.9064428 

,.9064967! 

8064  3 

8065  3 

8066  3 
I8067  3 

.9065505 

.9066044 

.9066582! 

.9067121I 

LI 


AT. 

Logarith, 

8o6’ 

806! 

806c 

.1807c 

8071 

1  3  9067121 
î  3.9067659  > 
?  3.9068 197 
33.9068735 . 
3.9069273 

18072 

8073 

8074 

8075 

8076 

3.9069812 

3.9070350 

3.9070887 

3.9071425 

3.9071963 

I8077 

8078 

8079 

8080 
I8081 

3.9072501 

3*9073038 

3.9073576 

3.90741 14 

3*9074651 

18082 

S083 

18084 

18085 
J8086 

3.9075188  ! 
3.907572  6 
3.9076263 
3.9076800 
3.9077337, 

[8087 

8088 

8089 

8090 

8091 

3.9077874 

3.9078411 

3.9078948 

3.9079485 

3.9080022 

8092 

8093 
8094: 

8095  : 

8096  3 

3.9080559 

5.9081095 

5.9081632 

3.9082169 

3.9082705 

j 

80973 
8098  3 
80993 
8lOO  3 

.9083241 

.9083778 

.9084314 

.9084850 

§ioo| 


8  too 


N. 


Logarithm 


N. 

Logarith ■ 

8  ioi 

8î02 

8103 

8104 

8105 

3.9085386 . 

3.9085922 

3.9086458 

3.9086994 

3.908753° 

8106 

§107 

8108 

8109 

8110 

3.9088066 

3.9088602 

3.9089137 

3.9089673 

3-9090209 

8111 

'8112 

8113 

8114 

8115 

3*9090744 
3*9091279  ; 
3.9091815  . 
3.90923^0 
3.9092885 

8116 

8117 

8118 

8119 

8120 

3.9093420 
3.9093955 
3.90944  90 
3.9095025 
3.9095560 

8121 
8  122 

8123 

8 1 24 

8125 

3.9096095 

3.9096630 

3.9097165 

3.9097699 

3.9098234 

8126 

8127 

8128 

8129 

8130 

3:9098768 

3.9099303 

3.9099837 

3.9100371 

3.9100905 

8131 

8132 

8133 

8134 

3.9101440 

3.9101974 

3.9102508 

3.9103042 

T- 


8134 

8135 

8136 

8137 

8138 

3.9103042 

3.9103576 

3.9104109 

3.9104643 

3.9105x77 

8139 

8 1 40 

8141 

8142 

8143 

3.9105710 
3.9106244 
3.9106778 
3.91073 11 
3.9107844 

8144 

8145 

8146 

8147 

8148 

3.9108378 

3.9108911 

3.9109444 

3.9109977 

3.9110510 

8149 

8150 

8151 

8152 

3.9 1 1 1043 
3.9111576 
3.91 12109 
3.9112642 

3,9I  x3174 

8154 

8155 

8156 

8157 

8158 

3.9113707 

3-9114240 

3.9114772 

3.9115305 

3.9115837 

8159 

8160 

8161 

8162 

8163 

3.91 16369 
3.91 16902 

3.9117434 

3.9117  966 
3.91 18498 

8164 

8165 

8166 

8167 

3.9119030 

3.9119562 

3.9120094 

3.9120626 

i  N. 

Logarith. 

8167 

8168 

8169 

8170 

8171 

3.9120626 

3.9121157 

3.9121689 

3.9122221 

3.9122752 

8172 

8173 

8174 

8175 

8176 

3.9123284 
3.9123815 
3.9124346 
3.912487  8 
3.9125409 

8177 

8178 

8179 

8180 

8 181 

3.912594 O 
3.9126471 
3.9127002 
3.9I27533 
3.9I28064 

8182 

8183 

8184 

8185 

8186 

3.9128595 

3  9129126 

3.9129656 

3.9I3O187 

3.9130717 

8187 

8188 

8189 

8190 

8191 

3.9131248 

3.9131778 

3.9I32309- 

3.9132839 

3.9133369 

8192 

8193 

8194 

8195 

8196 

3.9133899 

3.913443° 

3.913496a 

3*9I3‘)49° 

3.9136019 

8197 

8198 

8199 

8200 

3.9136549 

3.9137079 

3.9137609 

3.9138139 

8200 

8 


oo 


N. 


T* 


8201 

8202 

0 


3.9138668 
3.9I39I98 
<5203  3.913972 7 
82043.9140256 
8205  3.9140786 


8206 


82  LO 


8211 


Logarïth. 


3.9141315 


8207  3.9141844 

8208  3.9142373 

8209  3*9142903 
3.9143432 


3.914396 


8212  3.9 144489 

8213  3.9145018 
82143.9145547 
8215  3.9146076 


8216  3.9146604 

8217  3.9147133 

8218  3.9147661 

8219  3.9148190 

8220  3.9148718 


8221  3.9149246 
82223.9149775 

8223  3*9150303 

8224  3*915083 

8225  3.9151359 


8226  3.9151887 

8227  3*9i524i5 

8228  3.9152943 
82293.9153471 
8230  3.9153998 


8231  3.9154526 
82323.9155054 

8233  3.9155581 

8234  3.9156109 


N. 


8234 


Logarithm  I 


3.9156109 
8235  3*9156636 
823613.9157163 
82373,9157691 
823813,9158218 


8239Î.9158745 

82403,9159272 

8241  3.9159799 

8242  3.9160326 

8243  3.9160853 


82443 

82453 

82463 
82473 
8248  3 


.9161380 

.9161907 

.9162433 

.9162960 

[.9163487 


8249 . 
82503 


825 
8252 
82533 


825 


82553 


8259  3 

8260  3 

8261  3 

8262  3 

8263 


3.9164013 
9164539 
3.9165066 
3.9165592 
.9166118 


3.9166645 
9167171 

8256  3.9 1-67697 

8257  3.9168223 

8258  3.9168749 


.9169275 
.9169800 
.9170326 
.9170852 
3.9171378 


8264  3.9171903 
"265  3.9172429^ 
8266  3.91 72954] 
82673.9173479! 


L  1  2 


I  JV. 

Logarïth . 

(8267 

18268 

18269 
827c 
J3271 

3.9173479 

3.9174005 

3.9174530 

3.9175055 

3.9175580 

18272 

18273 

18274 
JS275" 
18276 

3.9176105 
3.9176630. 
3‘9i77 155 
3.9177680 
3*9178205 

8277 

8278 

8279 
18280 
|828i 

3.9178730 

3.9179254 

3*9179779 

3.9180303 

3.9180828 

(8282 

8283 

8284 
828.5 

J  828  6 

3.9181352 

3.9181877 

3.9182401 

3.9182925 

3.9183449 

8287 

§288 

[8289 

p?9° 

8291 

3*9183973 

3.9184497 

3.9185021 
3.9185545 
3.918  6069 

8292  3.9186593 

8293  3.9187117 

8  294  3.9187640 

8295  3*9188164 

8296  3.9188687 


82973.9189211 
82983.9189734 
8299  3.9190258 
I8300  3.919078-1 


8300 


tv>  a  !>/• «a  ; . 
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N.  Logarithm 


N.  Logarithm 


N. 

Log  ar  it  b. 

8301 

8302 

8303 

8304 

8305 

3.919V304 
3.9191827 
3  91923$° 
3.9192873 
3.9193396 

8306 

8307 

8308 

83°9 

8310 

3.9193919 

3.9194442 

3*91949^1 

3.9195488 

3.919601c 

8311 

8312 

8313 

8314 

831^ 

3.9196533 

3.9197055 

3.9197578 

3.9198100 

3.9198623 

8316 

8317 
831s 

8319 

8320 

3.9199145 

3.9199667 
3.9200189 
3.920071 1 
3.9201233 

8321 

8322 

8323 

8324 

8325 

3.9201755 
3.9202277 
3*9202  799 
3.9203321 

3--9203842 

8326 

■8327 

8328 

8329 

8330 

3.9204364 

3.9204886 

3.9205407 

3.9205929 

3.920645c 

8331 

8332 

8333 

8334 

3.920697 1 
3.9207493 
3.9208014 
3.9208535 

8334 

8335 

18336 

18337 

18338 

3.9208535 

3.92O9O56 

3.92O9577 

3.92IOO98 

3.92l06l9 

8339 

8340 

8341 

8342 

8343 

3.921  I  140 

3.921 1661 
3.9212181 
3.9212702 
3.9213222 

8344 

S345 

8346 

8347 

8348 

3.9213743 

3.9214263 

3.9214724 

3.9215304 

3.9215824 

8349 

8350 

8351 

8352 

8353 

3.9216345 

3.9216865 

3*9217385 

3*9217905 

3.9218425 

8354 

83'55 

8356 

8358 

3.9218945 

3.9219465 

3.9219984 

3.9220504 

3.9221024 

8359 

8360 

83  6l 

8362 

8363 

3.9221543 
3.9222063 
3.9222582 
3.9223 102 
3.9223621 

8364 

8365 

8366 

8367 

3.9224140 

3.9224659 

3.9225179 

3.9225698 

8367:3.9225698 
8368  3.9226217 
8369*3.9226736 
8370  3.9227255 

837xi3‘9227773 

8372 

8373 

8374 

8375 

8376 

3.9228292 

3.92288l  I 
3.9229330 
3.9229848 
3.923O367 

8377 

8378 

8379 

8380 

8381 

J3.9230885 

3.9231404 

3.9231922 

3.9232440 

3.9232958 

8382 

8383 

8384 

8385 

8386 

3.9233477 

3.9233995 

3.9234513 

3.9235031 

3-923-5549 

8387 

8388 

8389 
839° 
8391 

3.9236066 

3.9256584 

3.9237-IO2 

3.923762O 

3.9238137 

8392 

8393 

8394 

^39*5 

8396 

3,9238655 

3.9239172 

3.923969O 

3.9240207 

3.9240724 

8397 

8398 

8399 

8400 

3.9241242 

3.924I759 

3.9242276 

3.9242793 

8400 


8400 


0 

N. 

Logarith. 

8401 

8402 

8403 

8404 

8405 

3.9243310 

3.9243827 

3.9244344 

3.9244860 

3-9245377 

8406 

8407 

8408 

8409 

8410 

3.9245894 

3.9246410 

3.9246927 

3.9247444 

3.9247960 

8411 

8412 
8413! 

8414 

8415 

3.9248476 

3.9248993 

3.9249109 

3.9250025 

3.9250541 

8416 

8417 

8418 

8419 

8420 

3.9251057 

3-9251573 

,3.9252089 

3.9252605 

3.9253121 

8421 

8422 
S423 

8424 

8425 

3.9253637 

3.9254152 

3.9254668 

3.9255184 

3.9255699 

8426 

8427 

8428 

8429 

8430 

3.9256215 

3.9256730 

3.9257245 

3.9257761 

3.9258276 

8431 

8432 

«433 

8434 

3.9258791 

3.9259306 

3.9259821 

3.9260336 

N. 


8434 

8435 

8436 

8437 

8438 

3.9260336 
3.926085 1 
3.9261366 
3.9261880 
3.9262395 

— 

8439 

8440 

8441 

8442 

8443 

3.9262910 

3.9263424 

3.9263939 

3.9264453 

3.9264968 

8444 

8445 

8446 

8447 

8448 

3.9265482 

3.9265997 

3.92665x1 

3.9267025 

3.9267539 

8449 

8450 

8451 

8452 

8453 

3.9268053 

3.9268567 

3.9269081 

3.9^9595 

3.9270109 

8454 

8455 

8456 

8457 

8458 

3.9270622 

3.9271136 

3.9271650 

3.9272163 

3.9272677 

8459 

8460 

8461 

8462 

8463 

3.9273190 

3.9273704 

3.9274217 

3.9274730 

3.9275243 

8464 

8465 

8466 

8467 

3.9275757 

3.9276270 
3.9276783 
3.92772  96 

JNT.  iLflgvzriffl. 

8467!] 

8468 

8469 

8470 

8471 

j.92772  96 
3-9  277808 
3-9278321 
3.9278834 
3-9279347 

8472 

84731 

8474 

S475 

8476 

3.9279859 

3.9280372 

3.9280885 

3.9281397 

3.9281909 

«477 

8478 

8479 

8480 

8481 

3.9282422 

3.9282934 

3.9283446 

3.9283959 

3.9284471 

8482 

8483 

8484 

8485 

8486 

3.9284983 

3.9285495 

3.9286007 

3.9286518 

3.9287030 

8487 

8488 

8489 

8490 

8491 

3.9287542 

3.9288054 

3.9288565 

3.9289077 

3.9289588 

8492 

8493 

8494 

8495 

8496 

3.9290100 

3.9290611 

3.9291123 

3.9291634 

3.9292145 

8497 

8498 

8499 

8500 

3.9292656 

3.9293167 

3.9293678 

3,93941^9 

8500 

8500 

N. 

Logarithm 

\  0 

N. 

Logarith. 

1 

N. 

Logarith' 

8501 

8502 

8503 

8504 

8505 

3.9294700 

3.9295211 

3.9295722 

3.9296232 

3.9296743 

8534 

8535 

8536 

8537 

8538 

3.93x1526 
3.93 12035 
3.9312544 
3.9313035 
3.9313561 

8567 

8568 

8569 

8570 

8571 

3.9328288 

3.9328795 

3,9329301 

3.9339808 

3.9330315 

8506 

8507 

8508 

8509 

8510 

3.9297254 
3.9297764 
3.9298275 
3.9298785 
3.92992  96 

8539 

8540 

8541 

8542 

8543 

3.9314070 

3-9314579 

3.9315087 

3.9315596 

3.9316104 

8572 

8573 
8  5  74 

8575 

8576 

3.9330822 

3.933x328 

3,9331835 

3.9332341 

3.9332848 

8511 

8512 
85x3 
8514 
8^15 

3.9299806 

3.9300316 

3.9300826 

3.9301336 

3.9301847 

8544 

8545 

8546 

8547 

854^ 

3.93 16612 
3.9317121 
3.9317629 
3.9318137 
3.93 1864^ 

8577' 

8578 

8579 

8580 

8581 

3-9333354 

3.9333860 

3.9334367 

3.9334873 

3-9335379 

8516 

8517 

8518 

8519 

8520 

3.9302357 

3.9302866 

3.9303376 

3.9303886 

3.9304396 

8549 

855° 

8551 

8552 

8553 

3-93I9I53 
3.9319661 
3.93201 69 
3.9320677 
3.9321185 

8582 

8583 

8584 

8585 

8586 

3-933588$ 

3.9336391 

3.9336897 

39337403 

3.9337909 

8521 

8^22 

8523 

.8524 

8521 

3.9304906 

3.9305415 

3.9305925 

3.9306434 

3.9306944 

8554 

8555 

8556 

bv 

8558 

3.9321692 

3.9322200 

3.9322708 

3.9323215 

3.9323723 

B587 

8588 

$589 

8590 

8591 

■  -  '  4 

3-933s4i5 

3.9338920 

3-9339426 

3-9339932 

3.9340437 

8526 

8527 

8528 

8529 

8530 

3-9307453 

3.9307963 

3.9308472 

3.9308981 

3.9309490 

8559 

8560 

8561 
8<62 
8563 

3.9324230 

3.9324738 

3.9325245 

3.9325752 

3.9326259 

? 

8592 

8*593 

8594 

8*595 

8596 

3.9340943 

3.9341448 

3.9341953 

3.9342459 

3.9342964 

8531 

8532 
s533 

8^34 

3,9309999 

3.9310508 

3.9311017 

3.9311526 

8564 

8565 

8566 

8567 

3.9326767 

3.9327274 

3.9327781 

3.9328288 

8597 

859.8 

8599 

8600 

3.9343469 

3-9343974 

3.9344479 

3.9344984 

8„6oq 


86oo 

N. 

Logarith. 

N. 

Logarith . 

N. 

1(<  * 

Logarith . 

im 

8601 

3.9345489 

8634 

3.936212c 

8667 

3.9378683 

8602 

3-9345994 

8635 

3.9362623 

8668 

3.9379189 

8603 

3.9346499 

8636 

3.9363126 

8^69 

3*9379690 

8604 

3.9347004 

8637 

3.9363629 

8670 

3.9380191 

8605 

3-934.7509 

8638 

3.9364132 

8671 

3.9380692 

8606 

3.9348013 

8639 

3.9364635 

8672 

3.9381193 

8607 

3.9348518 

- 

8640 

3.9365137 

8673 

3.9381693 

8608 

3.9349023 

8641 

3.9365640 

8674 

3.9382194 

8609 

3.9349527 

8642 

3.9366143 

0 

8675 

3.9382695 

8610 

3.9350032 

8643 

3.9366645 

8676 

3.9383195 

8611 

3.9350536 

8644 

3.9367148 

8677 

3.9383696 

8612 

3.9351040 

8645 

$.9367650 

8678 

3.9384196 

8613 

3-935I544 

8646 

3.9368152 

8679 

3.9384697 

8614 

3.9352049 

8647 

3.9368655 

8680 

3.9385197 

8615 

3*9352553 

8648 

3.9369157 

8681 

3.9385698 

8616 

3.9353057 

8649 

3.9369659 

. 

8682 

3.9386198 

8617 

3.9353561 

8650 

3.9370161 

86,83 

3.9386698 

8618 

3.9354065 

8651 

3.9370663 

8684 

3.9387198 

8619 

3.9354569 

8652 

3.9371165 

8685 

3.9387698 

8620 

3*9355°73 

8653 

3.9371667 

8686 

3.9388198 

8621 

3.9355576 

8654 

3.9372169 

8687 

3.9388698 

8622 

'3  9356080 

8655 

3.9372671 

8688 

3.9389193 

8623 

3.9356584 

8656 

3.9373172 

8689 

3.9389698 

8624 

3.9357087 

8657 

3.9373674 

8690 

3.9390198 

8625 

3*9357591 

8658 

3.9374176 

8691 

3.9390697 

8626:3.9358095 

8659 

3.9374677 

8692 

3-9391197 

86273.9358598 

8660 

3-9375179 

8693 

3.9391697 

8628.3.9359101 

8661 

3.9375680 

8694 

3.9392196 

8629  3.9359605 

8662 

3.9376182 

8695 

3.9392  696 

8630 

3.9360108 

8663 

3.9376683 

8  696 

3.9393195 

8631 

3.9360611 

866^ 

3-9377l84 

8697 

3.9393695 

8632 

3.9361114 

8665 

3.9377686 

8698 

3.9394194 

8633 

3.9361617 

8666 

3.9378187 

8699 

3.9394693 

8634 

3.9362120 

166~ 

3.9378688 

8700 

3*9395*93 

0 

8700 

/  T 

{8700 

jjv: 

Logarithm 

js/o 

1870 

1870 

1870^ 

J?7o* 

13.9395692 
2  3*9396191 
3.9396690 
(3.9397189 
53.9397688 

J87OC 
I87O/ 
I870S 
I8705 
Ï87  Ie 

3-9398x87 
f  3.9398685 
:  3.9399184 
3.9399683 
3.94OO182 

J87II 

8712 

8713 

8714 

187 1 5 

3.94OO680 
3.94OI  I79 
3.9401677 
3.9402176 
3.9402674 

J8716 

187*7 

I8718 

187*9 

18720 

3.94O3172 
3.94O367O 
3.94041  69 
3.9404667 
3.9405165 

J872X 

J8722 

8723 

I8724 

J8725 

3.9405663 

3.9406ï6l 

3.9406659 

3.9407157 

3.9407654 

J8726 
JS727 : 
I8728 
J8729  ; 
J8730 

5*9408152 

5.940865O, 

>.9409147 

5.9409645 

!.94lOl42 

[8731  = 

87323 

8733  3 
87343 

Î.94IO64O 

>.9411137 

.94II635 

.9412132 

N,  \Logarith, 


873 

873 

P73< 

873- 

I873! 

4 3.9412132 
5  3.9412629 
5  3.9413 126 
73.9413623 
i  3.941412c 

1873s 

874c 

I8741 

8742 
S  743 

?  3.9414617 

3.9415114 

3.9415611 

3.9416108 

3.9416605 

18744 

(8745 

(8746 

P747 

8748 

3*9417101 

3.9417598 

3.9418095 

3.9418591 

3.9419088 

P749 

8750 

1875* 

8752 

|8753 

3.94i9584 

3.94*20081 

3.9420577 

3.9421073 

3.9421569 

(8754 

J8755 

8756 

18757 

8758 

3.9422065 

3.9422561 

3.9423058 

3.9423553 

3.9424049 

8759 

8760 

8761 

8762 

[8763  ï 

3.9424545 

3.9425041 

5.9425537 

5.9426032 

5.9426528 

8764: 
87653 
8766  3 
87673 

[.9427024 

.9427519 

>.9428015 

,9428510 

N". 

876 

876 

876: 

877; 

87.71 

7  3.94285 10 
B  3.9429005 
73.9429501 
33.9429996 

[  3.9430491 

877- 

877; 

8775 
877' 

8776 

>3.9430986 

3.9431481 

^•9431976 

3.9432471 

>3.9432966 

8777 

8778 

8779 

8780 

8781 

3.9433461 

3*9433956 

3.9434450 

3-9434945 

3-9435440 

8782 

8783 

8784 

8785 

8786 

3.9435934 
3.9436429  ' 

3.9436923 

3.9437418 

3-9437912 

8787 

8788 

8789 
8790' 
8791; 

3.9438406 

3.9438900 

3*9439395 

3*9439889 

5.9440383 

8792' 

8793; 

8794: 

8795- 

87963 

5.9440877 

3.9441371 

5,9441865 

9442358 

>.9442852 

87973 

87983 

87993 

8800)3 

.9443  346  , 
.9443840 
.9444333; 
.9444827 

8  8  oo  ' 

N. 

LQgarith 

■  -----  - 

2V. 

[Logarithm 

JV.  \Logarith . 

1  ô  ' 

88oi 

3.944532c 

) 

883^ 

J3.946157Z 

> 

886 

!  '  | 

73.9477767 

88os 

3.94458M 

8835 

'[3. 946206c 

S 

8868^3.9478257] 

8Eo: 

>3.9446307 

883d 

>’3.9462555 

7 

8869S.9478747 

8804 

[  3.944680c 

) 

8837 

3.946304c 

? 

88703.9479216 

88o< 

3.9447294 

8838 

3.946354c 

) 

887113.9479726, 

88o« 

13.9447787 

8839 

3*9464031 

887c 

>3.9480215 

88C7 

3.944828c 

8840 

•3*9464523 

8873  3*948070$ 

8808 

3.9448773 

8841 

13*9465014 

8874 

-13.9481194 

8809 

3.94492  66 

88423.9465505 

oo7' 

3.9481684 

88'ic 

3.9449759 

8843)3.9465996 

8876 

>[3.9482173 

8811 

3.9450252 

8844 

3.9466487 

8877 

;3-9482662| 

8?  12 

3.9450745 

8845 

3.9466978 

8878,3.9483151 

8813 

[3.9451238 

8846 

3*9467469 

887913.9483641 

8814 

3.9451730 

8847 

3.9467960 

888c 

3.9484130 

8815 

3.9452223 

8848 

3.9468451 

8881 

3.9484619 

8816 

3.945271 6 

8849 

3.9468942 

8882 

3*9485 108 

8817 

3.9453208 

«5° 

3.9469433 

8883 

3.9485597 

8818 

3.9453:01 

885I 

3*9469923 

8884 

3.9486085 

8819 

3.9454193 

8852 

3.9470414 

3885 

3.9486574’ 

8820 

3.9454686 

8853 

3.9470905 

8886 

3.9487063 

882ij3.94??i7tS 

!o54 

3.9471395 

8887 

3*9487552! 

8822' 

3.9455671 

3.9471886 

8888j3»9488040i 

8823i 

3*9456163 

8856 

3.9472370 

888913.9488529 

8824! 

3.9456655 

8857 

3.9472  866 

8890, 

3.9489018 

8825 

3.9457147 

8858 

3-9473357 

889I 

3.9489506, 

8826 

3.9457639 

8859 

3.9473847 

8892I 

3.9489995! 

8827 

3.9458131 

8860 

3.9474337 

38933.9490483 

8828 

3.9458623 

S861 

^.9474827 

^894' 

3.94909711 

8829 

3.94591 15 

8862 

3-9475317 

5895  3-949I460 

8830 

« 

3.9459607 

8563 

3.9475807, 

^896 

3*949 1948^ 

883I 

3.9460099 

8864 

?.9476297 

8897 

3.9492436 

8832 

3.9460591 

586,  ■_ 

>.9476787 

3.9492924 

8833 

3.9461082 

* 

3 8 66  : 

)*9477277 

« 

^899 

3’ 9 4934i  3 

8834! 

3.9461 5  74| 

i867  : 

!-94777«7 

£ 

?900 

3-94939oo 

M  m 

8900 

8900 


N.  J 

Logarithm  j 

8901! 

8902 

§903 

8904 

8905 

3.9494388 

3.9494876 

3.9495364 

3.9495852 

3.9496339 

8906 

8907 

8908 

8909 

8910 

3.9496827 

3.9497315 

3.9497802 

3.9498290 

3.9498777 

8911 

8912 
89x3 

8914 

8915 

3.9499264 

3.9499752 

3.9500239 

3.950072  6 

3.9501213 

• 

8916 

8917 

8918 

8919 

8920 

3.9501701 
3.9502188 
3.9502675 
3.9503162 ; 
3.9503649 

8921 

8922 

8923 

8924 

8925 

3.9504135 
3.9504622  : 
3.9505109 
3.950^96 
3.95060â2 

8926 

8927 

8928 

8929 
"893c 

3.9506569 

3.9507055 

3.9507542 

3.9508028 
3.95O85  I  5 

8931 

8932 

8933 

8934 

3.9509001 

3.9509487 

3*950997  Iv; 
3.95  10459) 

F! 

Logarithm 

S934 

8935 

8936 

8937 

8938 

3.9510459 

3.9510946 

3.9511432 

3.9511918 

3.9512404 

8939 

8940 

8941 

8942 

8943 

3.9512889 

3*95i3375 

3.9513861 

3-95H347 

3.9514832 

• 

8944 

8945 

8946 

|8947 

8948 

3.9515318 
3.9515803 
3.95 16289 
3.9516774 
3.95 17260 

8949 

8950 

8951 

8952 

8953 

3-95I7745 
3.9518230 
3.95 18716 
34519201 
3.95 19686 

8954 

8985 

8956 

8957 
[8958 

3.9520171 
3.9520656 
13.9521141 
13.9521626 
I3.95221 1 1 

8959*3-9522595 
896o.'3. 95  23080 
1896113.9523565 
896213.9524049 
8963:3.9524534 

8964*3.9525018 

896513.9525503 

8966:3.9525987 

8967Î3.9526472 

N.|. 

Logarithm 

8967 

8968 

8969 
8970I 

8971 

3.9526472 

3.9526966 

3.9527440 

3.9527924 

3.9528409 

8972 

8973 

8974 

8975 

8976 

3.9528893 

3.9529377 

3.9529861 

3.9530345 

3.9530828 

8977 

8978 

8979 

8980 

8981 

3.9531312 

3.9531796 

3.9532280 

3.9532763 

3-9«3247 

8982 

8983 

8984 

8y85 

8986 

3.953373O 

3.95342H 

3.9534697 

3.9535l8l 

3.9535664 

8987 

8988 

8989 

8990 

8991 

3.9536147 

3.953663I 

3*9537114 

3*9537597 

3.9538080 

8992 

8993 

8994 

8995 

8996 

3.9538563 

3.9539046 

■3*9539529 

3.9540012 

3*9540494 

8997 

8998 

8999 
9OOC 

3*9540977 

3«954i46o 

3.9541943 

3*9542425 

çooo 

AT. 

Logarith. 

9001 

9002 

9003 

9004 

9005 

3.9542908 

3.954339c 

3.9-543872 

:3-95443'55 

3*9,544^37 

9006>95453i9 
9007, ’3*95458o2 
9008^*9546284 
9009  3*9546766 
90io'3*9547248 

1 

90iil3*954773b 

9012  3.9548212 

9013  3-9548694 
90i43*9549i76  ' 

9015I3.9549657 

9016 

9017 

9018 

9019 

9020 

3.9550139 
3.95  5062I 
3.955IIO2 
3.9551584 
3.9552065 

9021 

9022 

9023 

9024 

9025 

3-9  552547 
3.9553028 

3.9553510 

3*9553991 

3.9554472 

9026 

9027 

9028 

9029 

9030 

3-9554953 

3-9555434 

3-95.55915 

3-9556397 

3.9556S77 

9031 

9032 

9033 

9034 

3-9557358 

3-9557839 

3.955832c 

3.9558801 

N. 

Logarith . 

9034 

9035 

9036 

9°  37 
9038 

, 

3.9558801 

3.9559282 

3.9559762 

3.9560243 

3.9560723 

9°39 

9040 

9041 

9042 

9043 

3.9561204 

3.9561684 

3.9562165 

3.9562645 

3.9563125 

9044 

9045 

9046 

9047 

9048 

3.9563606 

3*9564086 

3.9564566 

3.9565046 

3.9565526 

90  49 
9050 
9.05 1 

9052 

9053 

3.9566006 
3.9566486 
3.95  66966 
3.9567445 

3  9567925 

9054 

9055 

9056 

9057 

9058 

3.9568405 

3.9568885 

3.9569364 

3.9569844 

3.9570323 

9059 

9060 

9061 

9062 

9063 

3.9570803 

3.9571282 

3  9571761 
3,9572241 
3.9572720 

9064 

9065 

9066 

9067 

3-957319? 

3-9573678 

3-9574157 

3.9574636 

M  m  3 

«raw 


I  AY 

Logarith. 

9067 

906b 

9069 

9070 

9071 

3  9574636 

3-95751 1 5 

3-9575  594 
3.9576073 

3*9576552 

9072 

9073 

9074 

9075 

9076 

3.9577030 

3.9577509 

3.9577988 

3.9578466 

3.9578945 

9077 

9078 

9079 

9080 

9081 

3.9579423 

3*95799°2 

3.9580380 

3.9580858 

3.9581337 

1  "  / 1 

9082 

9083 

9084 

9085 

9086 

3.9581815 

3.9582293 

3.9582771 

3.9583249 

3.9583727 

9087 

9088 

9089 

9090 

9091 

3.9584205 

3.9584683 

3.9585161 

3.9585639 

3.9586117 

9092 

9093 

9094 

9095 
90961 

3.9586594 

3.9587072 

3 -9  5  87  5  49 
3.9588027 
3.95S8505 

P°97|3.9588982 

509813.9589459 

;°99  3.9589937 
910013.9590414 

9100 

^  11  J,  J"  'j ,  .ua.  ?" 


9IO° 


•JST. 

Logarith. 

9101 

9102 

9103 

9104 

9105 

3.9590891 

3.9591368 

3.9591845 

3.9592322 

3.9592799 

9106 

9107 

9108 

9109 

9110 

3.9593276 

3*9593753 

3.9591230 

3.9594707 

3.9595184 

91 1  X 
9112 

191 13 

9114 

9115 

3.9595 660 
3.9596137 
3,9596614 
3.9597090 
3.9597567 

9116 

9117 

9118 

9119 

9120 

3.9598043 

3.9598520 

3.9598996 

3.9599472 

3.9599948 

9121 

9122 

9123 

9124 

9125 

3.9600425 

3.9600901 

3.9601377 

3.9601853 

3.9602329 

9126 

9127 

9128 

9129 

9130 

3.9602805 
3.9603280 
3.9603756 
3,9604232  ; 
3.9604708  ' 

9131 

9132 

9133 

9134 

3.9605 loi  ' 
3.9605659 
3.9606135 
3.9  60661, 0 

N. 

Logarith . 

9134 

9135 

9136 

9137 

9138 

3.96066x0 

3.9607086 

3.9607561 

3.9608036 

3.9608512 

9139 

9140 

9141 

9142 

9143 

3,9608987 
3.9609462 
3.9609937 
3.961041 2 
3.9610887 

9H4 

9H5 

9146 

9 1 47 

9148 

3.961 1362 
3.9611837 
3.96123 12 
3,9612787 
3.96x3262 

9149 

9150 

9151 

9152 

9153 

3.06x3736 
3.961421 1 
3.0614686 
3.9615 160 
3.9615635 

9154 

9155 

9156 

9157 

9158 

3.9616109 

3.9616583 

3.9617058 

3 ,96 1 7  *5  3  2 
3.9618006 

9159 

9160 

9161 

9x62 

9163 

3.9618481 
3.961895  5 
3.9619429 
3.9619903 
3.9620377 

9164 

9165 

9166 

9167 

3.962085 1 
3.9621325 
3.96217519 
3,9622272 

JST.  Logarith. 


9167  3.9622272 
9168:3.9622746 
9169*3.9623220 
91703.9623693 
9171I3.9624167 


9172*3.9624640 
9173:3.9625114 
9174,3.9625587 
917  5.3.962606 1 
9176:3.9626534 


9177,3.9627007 
9178  3*9627481 

9i79|3- 9627954 
918013.9628427 
9181I3.9628900 

MM  ■  ^  —  ■  ■  j.  ji 

9 18^13.9629373 
9185^9629846 
9184I3.96303 19 
9185I3.9630792 
918613.963 1264 


9187I3.9631737 
918813.9632210 
'918913.9632683' 
91903.963 
9191  3.9633628 


9192 

9193 

'9194 

919 
91963 


3.9634100 
3.9634573 
3,9635045 
53.9635517 
9635990 


91973.9636462 

91983.9636934 

91993.9637406 

'920013.9637878 


9200 


1 

9200 

• 

- 

N. 

Logarithm 

•  • 

IV. 

Logarith. 

N. 

Logarith . 

9201 

3.9638350 

9234 

3.96^3899 

9267 

3.9669392 

9202 

3.9638822 

9235 

3.9654369 

9268 

3.9669860 

9203 

3,9639294 

9236 

3.9654839 

9269 

3.9670329 

9204 

3.9639766 

9237 

3.9655309 

92703.9670797 

9205 

3.9640238 

9238 

3.9655780 

9271 

3.9671266 

9206I3.96407IO 

9239 

3.9656250 

9272 

3.9671734 

92073.9641 i 3 i 

( 

9240 

3.9656720 

9273 

3.9672203 

9208:3.9641653 

9241 

3.9657190 

9274 

3.9672671 

9209,3.9642125 

9242 

3.9657660 

9275 

3.9673  ^9 

92103*9642596 

9243 

3.9658130 

9276 

3.9673607 

921 1*3.9643068 

9244 

3.9658599 

9277 

3.9674076 

92123.9643539 

9245 

3.9659069 

9278 

3.9674544 

92iqh. 9644.OI  i 

9246 

3-9659539 

9279 

3.9675012 

92143. 9644482 

9247 

3,9660009 

9280  3.9675480 

921 5  ‘3.96449  <5  3 

» 

9248 

3.9660478 

928 1 

3.9675948 

9216*3.9645425 

9249 

3.9660948 

9282 

3.9676416 

9217.3^9645896 

9250 

3.9661417 

9283 

3.9676883 

9218 

3.9646367 

9251 

3.966 1887 

9284 

3.9677352 

9219  3.9646838 

« 

9252 

3.9662356 

9285 

3.9677810 

9220,3.9647309 

9253 

3.9662826 

9286 

3.9678287 

922113*9657780 

9254 

3.9663295 

- 

9287 

3.9678754 

9222*3  9658251 

9255 

3,9663764 

9288 

3.9679222 

9223:3*9658722 

9256 

3.9664233 

9289 

3.9679690 

92248*9659193 

9.257 

3.9664703 

9290 

3.9680157 

9225,3*9659664 

9258 

3.9665172 

9291 

3.9680625 

9226  3*9.650134 

9259 

3.9665641 

9292 

3.9681092 

92273. 9650605 

9260 

3.96661 10 

9293 

3.9681559 

9228  3.9651076 

9261 

3.9666579 

9294 

3^682027 

92293.965 1546 

9262 

3,9667048 

9295 

3.9682494 

9230:3.9652017 

9263 

3.9667517 

9296 

3.9682961 

9231 

3.9652488 

9264 

3.9667985 

9297 

3.9683428 

923  2 

3.965295B 

9265 

3.9668454 

9298 

3.9683895 

9233  3*9653428 

9266 

3.9668923 

9299 

3.9684362 

923413-9653899 

9267 

3.9669392), 

9300 

3.9684829 

9300 

O 


\ 


9300 


Né 

Logarithm 

9  301 

9302 

9303 

9304 

9305 

3.9685296 

3.9685763: 

3.9686230 

3.9686697 

3.9687164 

93C6 

9307 

9308 

9309 

9310 
j  - 

3.9687630 
3.9688097 
3.9688564 
3.9689030; 
3.96894  97 

| 

9311 

9312 

9313 

^9314 

,9315 

. 

3.9689963 

3.9690430 

3.9690896 

3.9691362 

3.9691829 

93x6 

9317 

9318 

.9319 

9320 

3.9692295 
3.9692761 
3.969322 1 
3.9693693 
3.9694159 

9321 

9322 

9323 

9324 
932-5 

3.9694625 

3.9695091 

3-969555  7 
3.9696023 
3.9696488 

9326 

9327 

9328 

9329 

9330 

3.9696954 

3.9697420 

3.9697885 

3.9698351 

3.9698816 

933  1 

9332 

9333 

9334 

3.9699282 

3.9699747 

3.9700213 

3.9700678 

2V. 

Logarith, 

9334 

9335 

9336 

9337 

S>33y 

3.9700678 

3.9701143 

3.9701608 

3.9702074 

3.9702539 

9339 

9340 

9341 

9342 

9343 

3.9703004 

3.9703469 

3.9703934 

3.9704399 

3.9704863 

9344 

9345 

9346 

9347 

9348 

3.9705328 

3.9705793 

3.9706258 

3.9706722 

3.9707187 

9349 

9350 

9351 

9352 

9353 

3.9707652 

3.9708116 

3.9708581 

,3.9709045 

3.9709509 

9354 

9355 

9356 

9357 

9358 

3.9709974 

3.9710438 

3.9710902 

3.9711366 

3.9711830 

9359 

9360 

9361 

9362 

9363 

3.9712294 

3.9712758 

3.9713222 

3.9713686 

3.9714150 

9364 

9365 

9366 

9367 

3.9714614 

3.971507  8 

3.9715542 

3.9716005 

N. 

Logarith • 

9367 

9368 

9369 
937c 
9371 

3.9716005 

3.9716469 

3.9716932 

3'97i739<5 

3.9717859 

9372 

9373 

9374 

9375 

9376 

3.9718323 

3.97l8786 

3.9719249 

3.9719713 

3.9720176 

9377 

937S 

9379 

9380 
93S1 

3.9720639 
3.9721 102 
3.9721565 
3.9722028 
3.9722491 

9382 

9383 

9384 

9385 

9386 

3.9722954 

3.9723417 

3.9723880 

3.9724343 

3.9724805 

9387 

9388 

9389 

9390 

9391 

3.97252  68. 

3-972573I 

3.9726193 

3.9726656 

3.9727118 

9392 

9393 

9394 

9395 

9396 

3.9727581 

3.9728043 

3.9728506 

3  9728968 

3.9729430 

9397 

9398 

9399 
9400Î 

3.9729892 

3  9730354 
3.9730816 

3-973I279 

§400 


V 


9400 


N”. 

Logarithm 

- 

N. 

Logarîth. 

■v 

N. 

Logarîth . 

9401 

3.9731741 

9434 

3.9746959 

9467 

3*9762124 

9402 

3.9732203 

: 

9435 

3.9747419 

9468 

3-9762582 

9403 

3*9732664 

9436 

3.9747879 

94693*9763041 

9404 

3.9733126 

9437 

3.9748340 

947013*9763500 

9405 

3.9733588 

9438 

1  . - 

3.9748800 

9471 

3.9763958 

9406 

3.9734050 

9439 

3.9749260 

9472  3*9764417 

9407 

3.9734511 

9440 

3.9749720 

9473:3-9764875 

9408 

3-S734973 

9441 

3.9750180 

9474j3*9765334 

94092.9735405 

9442 

3.9750640 

9475l3*9765792 

9410 

3.9735896 

9443 

3.975 1 10° 

9476,3*9766251 

9411 

3.973635S 

* 

9444 

3.975  x56o 

9477'3*9766709 

9412 

3.9736819 

9445 

3.9752020 

947^  3*9767i67 

■9413 

3.9737281 

9446 

3.9752479 

947913-9767625 

9414 

3.9737742 

9447 

3.9752939 

9480 

*3.9768083 

9415 

3.9738203 

9448 

3-9753399 

948  ï 

3.9768541 

9416 

3.9738664 

9449 

3.9753858 

9482 

3.9768999 

9417 

3.9739126 

9450 

3*9754313 

9483 

3.9769457 

9418 

3.9739537 

945 5 

3-9754778 

9484 

3.9769915 

94193-9740048 

9452 

.3-9755237 

9485 

3.9770373 

9420 

3.9740509 

9453 

3-9755697 

9486 

3.9770831 

9421 

3.9740970 

9454 

3.9756156 

9487 

3.9771289 

9422 

3-974H31 

9455 

3.9756615 

9488 

3*9771747 

9423 

3,9741892 

9456 

3-9757075 

9489 

3.9772204 

9424 

3-9742353 

9457 

3-9757534 

0 

9490 

3.9772662 

9425 

3.9742814 

9458 

3-9757993 

9491 

3.9773120 

9426 

3.9743274 

9459 

3.9758452 

- 

9492 

3*9773577 

9427 

3-9743735 

9460 

3.9758911 

9493 

3.9774035 

9428 

3.9744196 

9461 

3.9759370 

9494 

3*9774492 

9429 

3.9744656 

9462 

3.9759829 

9495 

3.9774950 

9430 

3-9745 1 17 

* 

9463 

3.9760288 

9496 

3.9775407 

9431 

'3-9745577 

9464 

3.9760747 

9497 

3.9775864 

9432 

3.9746038 

9465 

3.976l206 

9498 

3.9776322 

9433 

3.974649s 

9466 

3-976  1665) 

9499 

3 *9776779 

,9434 

3.9746959 

94^7 

3.9762I24I  » 

9500 

3.9777236 

95oo 

*•*'*'  m  nmmu  mt—rt*»  WWW MTTT— I  m  —MM  miibu  nw  inr 


9$°o 


N. 


Logarithm 


9$G] 

9$os 

95°S 

95°4 

9505 

3*9777  ^93 
>3  977815° 

3  9778607 
J3.9779064 
3.9779521 

95oé 

9507 

95  Q$ 
9509 
951c 

.3.9779978 

3.9780435 

3.9780892 

3.9781348 

3.9781805 

9511 

9512 

9513 

9514 
9$M 

3.9782262 

3.9782718 

3'9783i75 

3.9783631 

3.9784088 

9516 

9517 

9518 

9519 
952c 

3.9784544 

3.9785001 

3-9785457 

3.0785913 

3.9786369 

9521 

9522 

9523 

9524 

9525 

3.9786826 

3.9787282 

3.9787738 

3.9788194 

3.9788650 

9526 

9527; 
952s  • 
9529; 
953c; 

3.9789106 

j.9789562 

i. 9790017 

j. 9790473 

s.9790929 

953i': 
95  32  j 
95333 

9 ; 34  3 

> 

[.9791385 
*.9791840 
.9792296 
•979-75  * 

I  N. 

Logarithm 

953‘ 
953' 
95  3< 
953; 
953  s 

3-979275i 

5  3.9793207 
53.9793662 
,3.9794118 

■3-9794573 

1 

9535 

954< 

954) 

954S 

9543 

?3‘9795028 

■3-97954^4 

3-9795939 

.3.9796394 

3.9796849 

9544 

9545 

9546 

9547 
(9548 

3.9797304 

3.9797759 

3.9798214 

3.9798669 

3.9799124 

9549 

955° 

9551 

9552 

9553 

3-9799579 

3.98OOO34 

3.980O488 

3.9800943 

3.9801398 

9554 
955  5 

9556 

9557 
955s 

3.9801852 

3.9802307 

3.980276l 

3.9803216 

3.980367O 

9559 

9560 

9561; 

9562 

9563  3 

3.9S04I25 

3.9804579 

3.9805033 

i.9805487 

1.9805942 

9564  3 

95^5  3 
95663 
95673 

^9806396 

[.980685O 

,.9807304 

9807758 

.I*- 

Logaritk 

19  5  ô; 
,956S 

:957c 

'9571 

3-9807758 

J  3.9808212 
?  3.9808666 
>3.9809119 

3.9809573 

! 9  5  7 2 
[9573 
9574 
'9575 
,9  5  7  ^ 

3.9810027 
3.9810481 
3.9810934 
3.9811388 
3.981 1841 

(9577 

19578 

19579 

9580 

;958i 

3.9812295 

3.9812748 

3.9813202 

3.9813655 

3.9814108 

19582 

19583 

19584 

19585 

,9586 

3.9814562 
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